21 espana 
LOKAA LB 
ARATEMUWH HAYR CCCP 


BbIXO]AT TPM PA3A B MECAI 


PelaknwOHHaA KonnNermA: akar. JI. A. 


akan. C. A. Bexmuancnnii, anxag. B. A. Kasancnuii, axan. A. H, Koamoropos 

(3am. raBHoro peaKropa), akan. A. JI. Kypcanos, aan. C. A. Jledenes, 

akan. A. HW. Onapmu (ruapusiii pegaxrop), akan. E.H. Tasnoscxnit, akay. Jl. WH. Ceyos, 
akaq. H. M. Crpaxos, axag. A. H. O@pyxmun (3am. rlaBHOro pemaktopa) 


ApuumMosmy, aay. A. TI. Berextun, 


7-4 TO U3T{AHWA 


1959 


TOM 124, No 6 


CO MIO 6 A eae 


MATEMATHKA Cmp. 
M. C. Arpanosu4. OO aHasuTHyecKHx pelleHHax ipaseeees B YaCTHbIX Ipou3sBol- 
HbIX C MOCTOAHHBIMM KoadpuuHeHTaMH ... . Peers res. ot Bll) 
M. Bokwtenu. O dopmye Kionueta B roMONOTHYeCKOii aureope eee 1187 
5. M. Bynak u A. JI. Pop6yHos. OO ycToHunBocTu BbIYHCHTeJIbHbIX npoweccor, 
BOSHHKAIONUX Ip pelWleHHH MHOrOTOUeUHBIMH PAS pORnEnONE MeTOJaMH 3aauHn 
Komm fata ypapuenua dy/dx = f(x,y). .... 41941 
3. UW. Toupgenrepureab. O cneKTpe BouIbTeppoBa onepatopa B HeKoropEnx ¢ 6anaxo- 
BbIX IIPOCTpaHCTBaxX .. . 1195 
®. YW. Kapnesesny. Teomesuueckue nutmint H rapsounecke yma Ha CHMMeT- 
pHueckuxX MpocTpaHcTBax . . . AAAS) 
Tl. HW. Kosai. AcuMNTOTHYeCKOe ropesenue pemenmit mlouTH “TpeyrombHBIX CHcTeM 
JIMHCHHDIX PaSHOCTHBIX MH AudcbepenWHabHbIX ypaBHeHHH . ...... . 1203 
H. M. Kopo6os. O mpu6mmKeHHOM BbIUHMCIEHHM KpaTHbIX HHTerpaiop . ... . . 41207 
H. H. Metman. O Hysiax OHOrO KJlaccCa HeEOLHOSHAYHBIX by Hk ioe 1244 
P. M. Munu. XapaktTepuctTuka HeKOTOpEIX HerpyObIxX COCTOAHHM PaBHOBeCHA B Tpex- 
M@PHOM IIpocTpaHCTBe C MOMOLIbIO rpyOblxX COCTOAHUM PaBHOBeCHA OMM3KUX 
CHCTeM . . ZBI) 
O. A. Onevinnk. Petenwe ocHOBHEIX KpaeBbIx ganay yas ypaBnennit pToporo 1 ro- 
paqKa Cc pa3pbIBHbIMH KosPDvUHeHTaMH . . . PHASE er ee 
Ca Jjo-umH. O mosyHOpMHpoBaHHbIX KOJIbUaX C nHBomoMNelt i AER. AS 
THIPOMEXAHHKA 


B. H. )Kuryues. Teopua 31eKTpH4ecKoro paspAla B IBMKYUIeHCA NpoBogameli cpeye 1226 


MATEMATHYECKAA ®H3HKA 


JI. A. Cnapyos u A. J. Cyxanos. - ues O Se B ee c Beis 
HATHOM MeTpHKOH . . . . : opMn Weds ote Paes 5 ES 


PH3HKA 


B. JI. Bouw4-Bpyesuy. O cBi3v Me@xKy KOHCTaHTaMH B3aHMOJelICTBUS SICKTPOHOB 
c (pOHOHaMH M C IIPHMeCHMM B MeTANIMaX «6 ee ee ee ee et 1233 


TEXHHYECKAA @PH3HKA 


T. K. 3uaospa, H. H. Metrpyxuna u A. B. Ppnyman. O 3akoHOMepHOCTAX KHHE- 
THKH JepopMallHH B 3aBHCHMOCTH OT NOAaTAHBOCTH HarpyXKeHHA : 
P. C. Muny. Mccneqopanne KHHeETHKH Cie€KaHHA HUKeA, MEA H MoanGReHa 2 1u- 
JaTOMETPHYeCKHM MeTOJOM . : gis le. Ew Re eee 3 


XHMHA 


H. B. Enarnua, T. B. Cra6unkosa u B. A. pore CuHtTe3 J cbestar ee 
cnupo-(4,5)-qekana Mott ao 

Il. T. Konompines. O (basoBom cocrape ‘ craBoB " cHCTeMEI KoOabT — Gop 5 

A. H. Hecmesuos, H. ®. Jlyuenxo, 3. C. Kpaiin u A. I. Bokosoi. Buunaospie 
acuppl bocopucrToii KHCJIOTHI . 

A. B. Tonunes, Bb. A. Kpenuesb, H. A. Moxatuao 1 E. J. Epacora. O nomumepu3a- 
UHH d-6yTeHa C KOMMVJICKCHBIM MeTJIJIOOpraHHuecKHM  KaTaJIM3aTOPpOM 
Al(CaH5)3 + TiCl, fi eee 5 , 


PH3Z3HYECKAAH XHMHA 


P. ®. Bacnupes, O. H. Kapnyxun, B. A. Wasanuntox u H. M. Qmanyaup. Fas3o- 
BOC HMHHILMMpOBaHHe O30HOM B PeaKIMH OKHCICHHA H30}eKaHa HW CBASAHHAA 
C HHM X€MHJIIOMHMHeCHeHUHA pees 

WM. Toupganckui. Poh TyHHebHOrO acpexra B KMHeTHKE XHMHUeCKHX peakuuit 
pH HH3KHX TemMepaTypax . 
®. KanycTuuckni. poesia payuye sateKtpona B | Kpieranmvectnx pe- 
weTKax se : 
. Kuraiiropogcknii. ae TeopuH “HanlpsoKeHHA “opranuueckux MoueKy 1 ; 

. A. Jlopayes. Teopua WenoueuHo-TensoBoro ee a TvIaMeHH C JByMA 
aKTHBHBIMH IWeHTpaMH . . . 

WM. Monos u C. 3. Pornuackunn. Kuneruueckuit H30TON ABI aber OKHCeHHA 
Boyopoya Ha MwaTHHe ; 

. A. Wapnatpi, B. . Opexos uM. A. Mpockypunn. O xapaxtepe 1 pom “‘mpome- 
XKYTOUHBIX MPOYKTOB Mpu PaHOJIMTHYeCKOM BOCCTAHOBJIGHHH HUTpaTa . 


XHMHYIECKAA TEXHOJIOrHA 


ow a> be 


A. H. Oxynes, A. K. Kuppsanos u b. MW. Ceprun. Papyosecuple yCsIoBusd BOCCTAaHOB- 
JIGHHA OKHCH IHHKa MeTaJIIHYeCKHM 2Kee30M .. . . 

H. J]. Tomawos u WO. H. Muxaiinosckui. Mexanu3m aHOLHOTO pacteopentis 
MeTaJJIOB B TOUBAaX . ages 


FEOJOLAA 


JI. A. Pycunos. CrpykrypHo-TexHnueckant Sake ounce ce Si Me- 
cTOpowKAeHHH . we 

Tole Tampasau. O6 ofHOK ocoSennocTH pacripe esters edyrerasostix MecTopoxk- 
Henuit AsepO6CCP u ra30BbIx MecTopoxkyeHui PC@®CP . : 


TFEOXHMHA 
A. M. Jlyppe. K sompocy o renesuce Seaeg ae I[H HKOBO-CBHHIOBOrO 
MeCTOPOXK AeHH A 3 : 
OKEAHOJIOL HA 


A. II. )Kyse, B. TI. Merenun rob Yuunyes. K ponpocy o npoucxox JeHHH JuaTO- 
MoBbIX HJlop c Ethmodiscus rex (Wall.) Hendey . 


E. A. Pomankesny. O cocrane H pacnpesenennn pacTuTenbHBIX MATMCHTOB 1 B OT- 
JOX%KeHHAX CeBepo-3allaqHOH uacTH Tuxoro okeaHa K BocToKy oT KamuaTKH 


I’. H. Cemuna. Pacnpexenenue 2uaTomosoli Boopoca“ Ethmodiscus rex (Wall.) 
Hendey B MaaHKToHe . . 2 TOs oe ae ; 


ITAJIEOHTOJIOTHA 


BepHoro Ka3axctana 
HHTOJOF HA 


M. H. Kopomnesa. Hospie possi es M3 cpejtHero Hu fie psa Ce- 


JI. B. Jlesuucon, JI. Jj. Monosan J. A. Caxapos. Tuctoxumus HEPBHbIX KJI€TOK 


CAYXOBOFO raHrvMA B CBASH C alae sas: HX ue B ORTOFeHe3e 3apo- 
Wpuluelt AKCOMOTIA 4 UL; ot RU Bae 


1178 


1258 
4261 


1265 
1267 


1271 
1275 
1279 


1282 
1285 


1289 
1292 


1296 


1304 
1305 
1309 


1313 


1317 


CF HCTOJIOPH A 


Cmp. 
B. H. Maiopos. Oe Ee HaOMOACHHA Ha NepHeONAPHBIMM armapa- 
TaMH . . Sosa» oval 
Ml. A. Motasxun 1 OOH. Cmupuosa. O HeKOTOPBIX ructousnosorHuecKkux oco6en- 
HOCTAX BereTaTHBHBIX HeHPOHOB MO3roBoro cTBOa ........... 41324 
BHOXUMH A 
lr. H. AGenes, 3. A. Asennposa, H. B. Qureaprapyt, 3. JI. Batiqakopa 
r. H. Crenanyenox- -Pynuuk. Opranocneyuuyecknit anTuren meyeHu, orcyTcr- 
BYIOWJHH B TremaTomMe .. . 1328 
3. TF. Bponosuykag. OxucautenbHoe ocopuanporanne B neveHn mpH nelicr- 
BHH BbICOKOrO JlaBJICHHA KHCOpoqa uM BBefeHHH J121 . . . , 1334 
H. If. Maxcrotuua u JI. [. Konecnuxos. oe TWIOOB nacrepuaka nlo- 
cepHoro Pastinaca sativa L. . 1335 
M. C. Pesnuyenko, B. Ml. Mouceesa, J. Mu. HMoxotHosa 1 H C E. TykaunucKni. 
Hexotoppie qaHHpre 06 N-KoHIeBbIx es raMMa- eeu vok HES B 
HOPMe H MaTOJIOrTHH 1339 
H. M. Cucaxan u E. A. Tunyc. O urToxon pHa Htix “axtopax, B.WSIOULAX 
HAs TUIHKOUIHS "oi ey sm <p yh 1 sp oy Song nove oy RAMEE TEN EEL EP ea Sten 1342 
C. M. Crpenxos. ccteqopanue aHTHAPHOB * pyKTosEt BereTaTHBHBIX opranop 
Hebianthus tuberosusL. . . ues Lattin pee OAG 
A. WH. Wyapmuna u II. B. Aqanacpes. O katTata3Hom mpottecce OVALE. BHMS847, 
AHATOMHA PACTEHHH 
WH. A. Bopsosa. K sonpocy o cTrpykType 3K3HHbI y CeM. ryOOlBeTHDIX .... . 1350 
@H3HOJIOTHA PACTEHHH 
A. C. Kpyxuann u 3. M. Wipegckas. Bauanne HCTbeB H KOPHeBOM CHCTeMbI Ha 
Audbepenwvalvio MOYeK MH POCT CeEMeCHHHKOB JBYXJICTHHX pacTeHHli . . . . 1353 
MOP®O/JIOTH A 
T. WI. JlyKkauresuy. Pasputue mMopdosiornyeckoro cy6cTpata a oe 
OTela TAaKTHJIbHO-KHHECTETHYCCKOFO aHaJH3aTOpa YeNOBeKa . . Seisod 
IKCHEPHMEHTAABLHAH MOP®OJIOlHA 
tO. K. Borossaenckui. Banaue cTemeHu pa3pylieHHa JIHM@aTHYeCKHX y3JI0B 
6euIbIX KPbIC H KPOJIHKOB Ha Nes secre ee 4 TIpH HX TpaHcnaH- 
TAM VI ec ees AEs 3c Ase Bo Eo, ee Mal RAE to hp Dien. . oot 
PH3HOJOL HA 
P. A. Jlypuusn. O npeqctaputenbctse Tasoporo HepBa B Thalamus opticus KolUIKH 
K. M. Kysaanya. RPeACreR tee CIES nn. ah, et pudendi B Kope Mos- ae 
1367 


*KeuKa KOUIeK 
r. WH. Myueqauusuan. Hccneqopanus jloKasu3allun (3aMbIKaT@sIb ABIX MeXaHH3MOB) 


Ha sesh Joba nine mMosra (BEVTDS HERES COHHbIX H I[O3BOHOUHBIX ap- 7 
TePHAX) . oer = a eactce tine See Le 


MAP A3HTOJOFH 


JI, . Bonrapp. O mpxcnoco6semocTH HemMaTOAbI Thelandros tba Dinnik, 1930 


K OCO6eHHOCTAM XKH3HEHHOFO UMKJIa XO3HAeB 1375 
YKkasateab cTrateH kK Tomy 124: 
ii . . I—XI 
MATHUCCK IM e ee Nae aeen te ee cane ops on era at Tol ge BERLE Ys 
eee Teh wee Ae Wee ORY eae CS pts id ne yt XII—XV 


AnaBuTHblt yKasaTeJib 


1179 


GOIN I 35 NWS 
MATHEMATICS 


M. S. Agranovich. On analytic solutions of partial differential equations with 
oI MON SUNOIMA Go MEN Oo 4 o a 6 5 0 G5 5 ufo 6 6 30 6 Yb 

M. Bockstein. On Kiinneth formula in homological algebra. ........ 
B. M. Budak and A. D. Gorbunov. Stability of calculation processes involved 
in the solution of Caushy problem for the equation dy/dx = f(x, y) by 
oobInvooMiehs GhiNieMeMNCe eNO 5 5 5 6 ha BH BO 
I. Gol’dengershel’. On the spectrum of the Volterra operator in certain Ba- 
nach Mspaces ena Gk Gea Ie ee ee oe on oa ages 
I. Karpelevich. Geodesics and harmonic functions on symmetric spaces 
I. Koval’. Asymptotic behaviour of the solutions of almost triangular systems 
of iditferentialeand dificrencemlinearsequalionsime steers nnme wee meen 
. M. Korobov. Approximate evalution of repeated integrals ....... 
N. Meiman. Zeroes of a certain class of no single-valued functions . . . 
. M. Minz. Characteristic of certain not rough equilibrium states in three-di- 
mensional space by means of rough equilibrium states of closely similar 
Ket eee Ae eee Pee Ge ed ne Bo Tce ako 5 clans 
_ A. Oleinik. Solution of main boundary value problems for second degree equa- 
OTS SHeliel CHICO MOOS, Cosine 5 6 6 ao wu oo 6 5 2 oe eS 
Shah Tao-Shing. On semi-normed rings with involution... ....... 


A222 hm Mm 


io) 


FLUID MECHANICS 
V. N. Zhigulev. Theory of the electric discharge in a moving conducting medium 
MATHEMATICAL PHISICS 


D. A. Slavnov and A. D. Sukhanov. On causality in a theory with an indefinite 
IEICE ae MAMI see) 2 ea opty eiergceee e 


PHYSICS 


V. L. Bonch-Bruevich. Relation between ite constants characterizing the inter- 
action of electrons with phonons and impurities in metals . ...... 


TECHNICAL PHYSICS 
T.. K. Zilova, N. I. Patrukhina and Ja. B. Fridman. Deformation kinetics as re- 


lated@voptheptlexibilitymwolgueesloadingesy SUCK eemem iil ment. acne eu ee 

R. S. Mints. Investigation of the caking kinetics of nickel, copper and molyb- 

deinum= powders Sby_ dilavonre lina tccme ar suemn wee anes nue ane eg 
CHEMISTRY 


N. V. Elagina, T. V. Stabnikova and B. A. Kazansky. The synthesis of 6,9-endo- 

methivlenespito-(4-.5) decane sme messes amr nee : 

P. T. Kolomytsev. Phase composition of alloys in the cobalt-boron system ; 

A. N. Nesmeyanov, I. F. Lutsenko, Z. S. Kraits and A. P. Bokovoi. Vinyl! esters 

Oleephosphorous acid ear. ticctsh cease Neepeee cece a a ee 

A. V. Topchiev, B. A. Krentsel’, N. A. Pokotilo and E. L. Erasova. Polimerization 
of butene with a complex organometallic catalyst Al(C,Hs)s+TiCl, .. . 


PHYSICAL CHEMISTRY 


,.,, R. F. Vasil’ev, O. N. Karpukhin, V. Ia. Shliapintokh and N. M. Emanuel’. 
Ozone initiation of the oxidation of isodecane and the chemiluminescence 
ESOS ANKE! VAMIOL WANS OES Bo 5 56 ¢ 6 6 6 5.6 6 6 0.6 BUSA ace 

V. I. Gol’danskii. The rdle of the tunnel effect in the kinetics of chemical re- 
BONG aN WON USCIS 5 «fe Ba 6 gad SoM os Bee Ge ed 

A. F. Kapustinskii. The effective radius of the electron in crystal lattices . . 
A. I. Kitaigorodsky. On stress theory for organic molecules ......... 
L. A. Lovachev. Theory of thermal chain propagation of flame with two active 
Centres RAE Pes ees eis aon Se ce ete eR Gal Bk a I as cea 

_ V. I. Popov and SZ Roginskii. Kinetic isotope effect of hydrogen oxidation 
platinum: geil le gce cs) sh et oe? Oh eh oh ee ee cae cw: een otal ae 

V. A. Sharpatyi, V. 'D. Orekhov and M. A. Proskurnin. Nature and réle of inter- 
mediate products in the radiolytic reduction of nitrate 


CHEMICAL TECHNOLOGY 


A. I. Okunev, A. K. Kiriakov and B. I. Sergin. Equilibrium conditions in the 
reduction of zinc oxide by metallic iron 


SPST ha siele hem Tes eet Whe Ge sa an” vie ete we 


1180 


Uy) 


Pages 


1183 
1187 
1194 


1195 
1199 


1203 
1207 
1214 


12415 
1249 


1223 


1226 


1229 


4233 


N. D. Tomashoy and Iu. N. Mikhailovskii. Mechanism of anodic dissolution. of 
metals in soils 


GEOLOGY 


L. A. Rusinoy. Structural-tectonic classification of phosphorite deposits . ; 
G. P. Tamrazian. On a peculiar trait in the distribution of the oil-and gas accu- 
mulations of Azerbaijan and of the gas fields of Russia 


GEOCHEMISTRY 


A. M. Lurie. On the problem of the genesis of barytes from the Sumsar zinc-lead 
deposits . . 


OCEA NOLOGY 


A. P. Juze, V. P. Petelin and G. B. Udintsev. On the problem as to the origin 
of diatomaceous silts containing Ethmodiscus rex (Wall.) Hendey 

E. A. Romankevich. On the composition and distribution of vegetable pig- 
ments in the deposits of the North-Western part of the Pacific, east of 
Kamchatka CUR eats nrctee ics ule es Rcae We a aie ence = er ag ern a 

G. I. Semina. The distribution of the diatom Ethmodiscus rex (Wall.) Hendey 
among the plankton 


Che OOS RC Meee by OU Oe Cee te ges Ca i WN A eae ee Pe are er 


oto, “Ret et ey. fet Esp) Na?) Poe Nee fe) Vol Mies Sem Mier Mie) ate tem nis. "el. on xe mre wa 


PALAEONTOLOGY 


M. N. Koroleva. New genera of Trilobites from the Middle and Upper Ordovician 
OP uNortins taza kiistan os, f.<, SRR RS oon PR eho a ey Mee ee eas 


CY TOLOGY 


L. B. Levinson, L. D.Popova and D. A. Sakharov. Histochemistry 
of the nerve cells of the auditory ganglion in connection with the develop- 
ment of their function in the course of ontogeny in axolotl! embryos . . 


HISTOLOGY 


V. N. Maiorov. Vital observations of pericellulal apparatus ......... 
P. A. Motavkin and S. N. Smirnova. On certain histophysiological peculiarities 
Ot WS AiO WAM OP ne iri BOM 2S ae oe a a bs oe 


BIOCHEMISTRY 


G. I. Abelev, Z. A. Avenirova, N. W. Engelgardt, Z.L. Baydakova and G. I. Ste-, 
panchenok-Rudnik. An organospecific antigen of the liver, absent in the 
WED ALOMTAR te coe ee cn ase he eats cop eeP eee oe Cane atin eee ee 

Z. G. Bronovitskaia. Oxidation- phosphorylation in the liver when subjected 
LOMbighy Oxygen presstire mandy ase adnaiimistialtOn ass anya eee ae 

N. P. Maxiutina and D. G. Kolesnikov. Furocumarines in the fruit of Pasti- 
TACA SALI Adal) ere au ses ecte ls ac niece ww gugede ty ota eae eos Ae gest ks peel ree 

M. S. Reznichenko, V. P. Moiseeva, L. J. Polotnova and S. E. Tukachinsky. 
Certain data on the N-end groups of rabbit gamma-globulin under normal 
andi pathological@iconditionsie eet ti = Re aihseeaes. Gee neibae 

N. M. Sisakyan and E. A. Pinus. On the mitochondral factors affecting gly- 
COMSIS Nate RC re sce Se ee cme eey Nok Uae pee ae terete ken, area Man Peete 

S. M. Strepkov. A study of the anhydrides in the fructose of vegetative organs of 
Helianthus? tuberosis: eget: were. Bee eel se 2 ees 

A. I. Shul’mina and P. V. Afanas’ev. On the catalase PROCESS) mee 


PLANT ANATOMY 


I. A. Borzova. A contribution to the problem of the structure of the exine 
Inia eal ba aan sancti op Ase eA he weep me uncer ec eee oe 4 


PLANT PHYSIOLOGY 


A. S. Kruzhilin and Z. M. Shwedskaia. The effect of leaves and root en on 
the differentiation of buds and growth of 2-year-old seed plants 


MORPHOLOGY 


T. P. Lukashevich. The development of a morphological substratum of the peri- 
pheral region of a tactile-kinaesthetic analyser of man SS a eer 


* Pages 


1296 


4301 


1305 
1309 


4313 


1317 


1357 
11814 


EXPERIMENTAL MORPHOLOGY Pages 


Iu. K. Bogoiavlensky. The influence of the degree of destruction of lymphatic 
ganglia of white rats and rabbits upon the subsequent regeneration in the 


Casesof, theirs transplantation 7.) e-aee enema tee en ee 1364 
PHYSIOLOGY 
P. A. Durinian. On the representation of the pelvic nerve in Thalamus opticus 
of ‘the’ catvee a Sc ne ot ee eee eT oe eee eee am cae 
K. M. Kullanda. Representation of the nn. pelvici and pudendi in the 
cerebelliim= cortex sof the Calay mania ee eee ie 1367 


G. I. Mchedlishvili. A study of the localization of the locking mechanisms on 
the regionary arteries of the brain (internal carotids and vertebral ar- 


LS 15S) paren vevk smd cht mol Gaweto Ato atg BS Vin wa Fa St a a 3A 
PARASITOLOGY 
L. G. Volgar. On the adaptability of the nematobe Thelandros tba Dinnik, 
T930Mton the speciliariticswolalts Osta ile ncyClesmrmicarcie. le: Mere swimir=an are ABTS 


MHMCbMO B PEJTAKIMHMIO 


B moe 3ameTKe «O Kulacce HacbIleHHA vid MeToga Tenbyepa cymMMupo- 
BaHHA pAOB Dypbe», omyOmuKoBaHHoH B J[AH, rT. 121, Ne6, 1958 r., umeer- 
CA CcbIlJIka Ha Teopemy 8 paOoTnr C. Bb. Creuxuna (lM3n. AH CCCP, cep. 
mMatem., 15, Ne 3, 219 (1951)). 

Ilo Moemy HejocmMorpy He yka3aHO, 4TO 93Ta TeOpeMa He3aBHCHMO OT 
C. B. Creuxnna 6siia jqoxagzaHa A. ®. Tumanom. [Iloqo6upie Teopempr 5 
mpoctpanctBa Ly ObliM paHee JoKa3aHpt A. ®. TumaHom u M. ®. Tumanom 
(HAH, 71, Ne 1 (1950)). A. X. Typeyxu ti 


T-00400  Tlogmucano Kx neyatu 17/II-1959 r. Tupaxk 5400 9x3. Saka3 1293 
@opmat 6ymaru 70108 4/15. By. a. 68/4 Tey. a. 18,545 pxaeex Yu-naq. m. 19, 8 


2-a Tunorpadua Wazateapcrsa AKagemun wayKk CCCP. Mocksa, Iy6unckni nep., 40 


oxuzage Akagemun nayx CCCP 
1959. Tom 124, N 6 


MATEMATHKA 


M. C. ATPAHOBH4Y 


OB AHAJIATHOUECKHX PEWIEHHSX YPABHEHHM B 4YACTHbIX 
NPOH3BOAHbIX C MOCTOAHHbIMH KOI®ONILMEHTAMH 


(ITpedcmaeaeno axademuxom A. H. Koamozopoeim 31 X 1958) 


Mbt OyeM paccMaTpHBaTb ypaBHeHve B UaCTHBIX IIPOH3SBOAHbIX C MOCTOAH- 
HbIMH KOMIIJICKCHBIMH KO3dpduIWeHTaMu 


que tn, (x) 
ay wy v ) = x 
a On 4 a I ( ) ( ) 


0<v<m 0 


PID] >) aDew=) ¥ 
SV RSM p 
(x = (%1, .--, Xn) — TOUKa BeleCTBeHHOrO -MepHoro [pocTpaHcrsBa), mpeyno- 
Jara, YTO TpaBaxt YacTb f HM pelleHHe uw BbIpaxKaloTcH pxyamu Teiinopa 
oe) = 5 bux", Ut), <= Sy ouxt — 


u ‘ 
SS) Cteyenetighy te 2 (2) 


Sylecb 
leu |< Ce (a He) PH = Cy,..2n [| (Ge + Gy) Ruy CAPR! (o> 'D ‘oG0e);- (3) 


oTclofa ciJleqyeT, 4TO TakHe Ke HepaBeHCTBa ciMpaBeqHBbI Waa by. B (3) 
a; 4M pj; —(puKCMpoBaHHble uncsia; BCIOAy B 3ameTKe aj > 0 uw OC p<. 

TloscuuM cMbicsI ycuiopua (3). Ecau pj = 0 nu aj =O usm pj; >O0, TO papi 
(2) cxomaTca mpH Bcex x;, a ecuw pj =O HU a; >O0, TO ONM CxOMATCA NpH 
| xj|< aj". Jlanee, B cnyyae n= 1 HepaBeHcTBo (3) 9KBHBaJIeHTHO mpH p > 0 
HepaBeHcTBy |u(z)|<C. exp {pe t(a-+ e)¥P?|z|/P}, cmpaBeqHBOMy JIA BCex 
KOMIIJICKCHbIX Z, a IPH p = 0 —HepapeuctBy |u(z)|<C. ana |z|<(a+e)4, 
rye C.— To xe, uTo H B (3). AHaslorMuHoe NosoxKeHHe HMeeT MeCTO H Mp 
n> 1, mocKombkKy B (3) OWeHKH MO pa3HbIM TepeMeHHbIM He 3aBHCAT pyr OT 
apyra. 


To, uTo u(x) —pellienHe ypaBHeHus (1), SKBHBaJICHTHO BbIIIOJIHeHHIO CHC- 
TeMbI COOTHOUeCHHH = (tu! = py!. . Un!) 


DY) Cy! = by! pa y > 0. (4) 


U—v=_ 


Mui mpuBeyem celiuac TeopeMy, B KOTOPoH onwcbIBaeTcH OOUee MpemcTaB- 
yieHve pellleHHi u(x) ypaBHenua (1) uw oOOulMH BHA pellieHHi {C,} CHCTeMbI 
ypapuennit (4). B ato Teopeme ucnosb3yerca CHcTeMa KOHTypoB 7, B /-Mep- 


HOM KOMIWI€KCHOM MpocTpaHCTBe TOYeK S = (S},..-, Sn), OONaqatoulan cuJle- 
yloujamu cBolicrpamu: 1) ecm (pyHKiua v(s) anamuTHuna mpu s=-0, TO 
\ vds= \vds, rye ds=ds,...ds, u T,—mpousBeyennve nm oOKpy2KHocTel 


Ty, T, 7 
lse| = re; 2) ecm sETy, TO Bu, <|s;|< By; +B; mp Bcex p u J, rye Bu, 


u 8;—ykKa3aHHble HMKe KOHCTaHTH; 3) |P(s)|>C>0 ana s€Ty, rae 
KoHcTaHta C 3aBHCHT ToJIbKO oT P u Bj. 
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Take KOHTYPbl MOXKHO MOCTPOMTb AA s060ro MHoroueHa P (s) H JHOObIX | 
NOJOKUTEIbHBIX By, HW fj. STO ycTaHaBJMBaeTCA MHAYKUMeH MO 1: eCJIK | 


! 
P (8) = S7"Qo.(Sayceey Sn) + Si. Qi (Sa; «+ 9 Sn) +. Qi (S25 «eo Sa) | 
TO KOHTYpbl CTposATCH CHaYada WA Qo, a 3aTeEM OOMPeMeMAIOTCA PaBCHCTBAMH | 
Bua | S1| =p, (So, - - +, Sn)» Hmxe B Teopeme 1 w= (4, ---, (in), {0p Oe ieee 
W By, = ae pj Pi (yj > vo), THE oj =a; mpa OS pj; <1 uw aj > 0; B ocramb- 
HBIX CJIyUanxX o&; — MPOW3BOJIbHO (PHKCHpyeMble YMCA > aj. | 
Teopema 1. IJycmo u(x)—anaaumuueckoe peulenue ypasenexnua (1), | 
yOoeremeoparowee ycaoguto (3). Toeda | 


u(x) = (Qni)-" >; >| dep \ Ps) psa tae Pas; (6) 


Y —Ynv<cm Tyty 
20e (x, s) says, Ud. epwasap | hp Og meca pp, — Ora, 0, & 


day Saye! © ey =v > 0); (7) 
mak umo 


Yidw =by! (y= 0);  |dy|<C.(a+ ete 4-P)4 (2 >0 so60e); (8) 


ecAu ONA HeKOMOpoli nocaedoeameroHocmu pewenuti C.-—O0 npu awoom 
gbukcupoeaxnom ¢ > 0, mo u C0 npu awbom duKcuposaKHom e > 0. 

C Opyeoti cmopoxel, ecru dy — NPOUZBOAbHObLE 4UCAA, YOOBAemébopstoWUe YCAO- 
eusm (8), mo (6)—anaaumuueckoe peiweHue ypaeHenua (1). Koagdquyuenmol 
Tetiaopa amoeo pewenusn 


en = (Oni) (Mgtedine 21. dy: |, Pls) tskatatdsm x0) amen) 


Y —Ynv<m Ty4ty 


yoosremeopstom ycaosuto (3), 20€, OOHAKO, Ap + &% HAOO 3AMeHUMb HA ap + Bee, 
ecau Pe =1. IIpu amom, ecau OAA HeKomopoti nocraedogamenbHocmu pewleHuti 
C:—0 npu awo6om e>0, mo u C,—0. 

ZlonycruM Tenepb, YTO AA anHbix P(s), pj; H a; KOHTYpbI 7, MOXKHO 
B3ATb COBNaaiouluMH pyr c Apyrom: T,—=—T (cm. Hwxe 1°, 2° un 3°). 


Torga Teopema 1 3ameTHO ynpouaetca. Bmecro dopmyu (6) — (9) Hy2KHO 
HallWCaTb COOTBETCTBEHHO 
w(x) =(2ni)-" >) d,\ P(s)4s-te ds, (6’) 
1-11 
dy= Jy acy, (7') 
L—v=y 


dy = by! (y>0); [dy|<C.(a@ + s)te*pa-Pe  (u=y+m, e>0), (8’) 


cy = (2ni)-" (N12 dy | P(s)ts*1-1ds (KS), (9’) 


Yom T 


M BO BTOPOH YaCTH TEOpeMbI MPOMSBOJIbHBIMK CJleqyeT cunTaTb uucsa d,. Mop 
MpHBeeM TpHMepbl cu1yyaeB, B KOTOPbIX CMpaBeJIMB STOT YIPOILeHHbIii 
BapHaHT TeopeMbI 1, He CTpeMACb K MaKCHMaJIbHOM OOmHOCTH. 

1° P(s)— MpovsBobHbI MHOFOWIeH; Pi=...=Pa=1 (uemble pemieHusa 
SKCNOHEHWHAAIbHOrO THMa). BplOop KonTypa T yKa3aH nepeyx cbop- 
MYJIMpOBKOH Teopemp! 1. Ecsm 8; RocTaTouHO BeJMKH, TO 3a 7 MOXKHO B3ATb 
Mpouspenenne 1 OKpy2xHocTel | Sz | = re. 
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2° P.(8) x= sy... sn” + Dapss...s"", rae.p KaxKNOM ysene cymMMbI kj < m; 
Mp Beex j Hu kj< mj xXoTaA Opt npu ogHom j. Uncaa p; uw a;— mo6nie 
(O<pj< 1, aj; >0). Ovesuguo, natinyrcn taxue R, > 0, . ato | P(s)| > 


> const > 0 mpy | Sei Re, k= 1, ..., n.° Kouryp T — mponspemenne n 

OKpyxKHocTelt | S~| = re > Re. OropopKa o cayyae pp=1 B KOH TEOPeMbI 

SAMCHACTCA CuIeMyloueH: «...dg Halo 3aMeHHTh Ha Rye, ecan pp = 1 
H Ag << Rye». 

3°. |P(s)| > const >0 B o6nacTu 
[si[>C(lsol*+...+) sn |), |e] >Re (10) 
(ie 0) jhe een Ui Ba net) 
Po Pi Dee he 2); Die ds \Giezry) (11) 


T — ipowspeyenwe 7 oKpyxxHOCTeH |Sg|=7e, sexKallee B O6sactu (10). 
K (bopMympoBke TeOpeMBbI HY2KHO JOOaBUTb cCJeMYIOULyIO OFOBOpKy: ecJu 
Pp: = 1—(1—pe) te M ae >O0 mp KaKom-HuOyyb k > 2, TO B NepBolt yacTH 
TeopeMbI H3 (3) cueqyer (6’) smb AMA ocTaTOUHO MawbIx |x,|, a BO BTO- 
po uactu u3 (8’) cmeqyer ycuoBve Bua (3), B KOTOPOM Q, Halo 3aMeHUTD 
JOCTaTOUHO OOMbUINM 4HCJIOM. 

Hanpumep, nycrb P umeer Bug (5), roe |Q,|> const > 0 mpu |s,| > 
> Re>O0 (k > 2). Econ gq; —crtenenb muorounena Q;, To | P(s)| > const > 0 
B OOsacTH Buga (10), rme Bce ty = t= max(q;/j). B uactHocTu, ecu Qy 

i> 


J21 
CBOAHTCA K KOHCTaHTe, TO Re=O (R>2) u HepaBeHcTBa p;< 1 B (11) 
V3 JIMIUHH; B STOM Clyyae f —IPpHBeEReCHHHIH MOPAROK ypaBHenns (cm. (3), 
Easel, §.6): 

Tlepeijem kK cCuJleqcTBHAM TeopembI 1 H ee BapnaHta. Ilpexge sBcero 
OTM€THM, 4TO, KaK BHHO H3 TeOpeMb!, ecun f(x) YOBMeTBOpAeT yCJIOBHIO 
(3), TO cylecTByeT pellieHHe w(x), YOBNeTBOpAIONIee 9TOMY YycCJOBHIO (co 
CJIe@aHHOH OTOBOpKOH mpH pe, = 1). Mbi nomyunsM smemeHTapHoe OKa3aTeJib- 
cTBo pesybtata JI. Dpennpalica (cp. (7), §§ 4—7). 

Teopema 2. IIycmo P(x) umeem eud, ykasannolti 6 2°, u nycme 
u(x) — anaaumu4ecKkoe pewenue ypaenenusn (1). I]pednoaoncum, 4mo 6CE Cy C 
Up <M, xoma Oot npu odHom k u ece b, yOoeremeopstom Hepaeencmeam (3), 
20€ Ap > Rpe, ecau Pre = 1. Toeda cy, npu ecex p ydoeremeopsiom (3) Cc He- 
KOMOPblMU HOBbIMU KOHCMaHmamU C,. 

Teopema 3. ITycmb mnoeounen P(s) yOobnemeopsem ycaoceEusnm, YKa- 
3QHHolm 6 3°, WU nyc uucaa p; u a; yOoeremeopatom mem ice yCAceUAM, 
4umo u “uUCAa p; U aj 6 (3) u 3°, npudem Prev (1t-Spyte (k > 2) u Ona 
Kancd0e0 j <Auoo Di > Pir AUOO pj = pj U a; <a;. Tlycme u(x) — anaaumu- 
4ecKoe pewenue ypasHenus (1), yOoeremeopsrouyee (3). Ecau ecec,, Yy Komopolx 
Ue <M, xoms Oot npu OOHOM k, yOobl»emBopsiom Hepaeencmean 


Jeu] <Ce(a" +8)" (© > 0 an06080), (12) 


a b,—makum oe HepaeeHcmeam npu 6cex p>0, mo Hepasencmea (12) 

C HeKOMOpoIMUL HOeblMU KOHCMaHMamuU C, BbINOAHEHwL OAM BCEX Cy, (u > 0). 
K 9THM JBYM Mpef10x%KeHHAM MO%KHO OOaBHTb, YTO eCIJH AIA HeKOTOPOH 

MoCIeOBaTebHOCTH pelleHHii «cTapble» KOHCTaHTb! (C, B Teopeme 2 H 


C. B Teopeme 3) crpemstca Kk 0 mpu mo6om ¢ >0, TO M «HOBbIe) KOHCTAHTHI 
ctpemstcn K O mpH smo6om e>0. lanee, ecan Rie MIpH KaKHXx-J1N60 
j (j>2 B Teopeme 3), TO mpeANOOKeHHA O KC, C UR< MMe XOTA Obl IIpH 
onuoM ky» MOMKHO ocuaOWTb HM CUHTaTb, YTO OHH OTHOCSTCH JIMIIb K Cy 

C Up <M», XOTA Obl Mp OfHOM k=]. 
B cmegyrouleli Teopeme peub ueT O pellieHHH 3aqauH Kou c anasnTuue- 
CKUMH HauaJIbHbIMM JaHHbIMH. OTa TeopeMa NofcKa3saHa pe3yJbTaTaMy 
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A. T. Kocriogenxo ((1), ra. Hl, § 5, Teopema 3) u JI. Dpenmpaiica (°), 
KOTOpbIe OHA YTOUHAeT H OGOGuIaeT. BeposTHo, BCH TeopeMa 4 HJM Kakasi-TO 
ee uaCTb MOKeT ObITb JOKa3aHa Takxe meToyom A. IT. Kocrtiovenko wu 
mMeTooM JI. Spenmpatica. 

Teopema 4. IJycmb mxozounen P(s) umeem eud (5), ede Qo=const, 
u nycmo t—eeo npueedexnnout nopadok. II1pednoaomum, 4umo py<1— 
—(1—pe)t (k>2). Ilycmb 3adano yucaa Cy C py<mM,, yOoeremeopsrouyue 


Hepaeexcméam (3), U nycmb amum oe Hepaeencmeam yOoer»emeopstom é6ce 
b, *. Toaoscum** 


d= >) acw! (<0, ye 20 npu k> 2); dy = by! (y>0). (13) 
U—v=y 

Toeda gopmyaa (6') onpedeaum axaaumuueckoe pewenue ypaeHenun (1), 

Koappuyuenmet Tetiaopa Cy Komopoeo npu py<m, coenadym Cc 3sadaHHblmu 

uucaamu. (T onpedereno 6 3°.) 

ITpu amom Cy (uw > 0) 6yOym yoosraemeopamb HepaseHcmeam (3) C HeKO- 
mopolmu Ho6blmMu C., 20@, OONAKO, HYIKNHO 3AMeHUMb A, Ha Oocmamo4Ho 
Ooneiloe 4uCnO, ecau py=1—(1—pe)t U ay >O npu nexomopom k> 2. 
TlocmpoeHHoe pewlenue s3aeucum om Cy (uy<m,) u by, (u > 0) Henpepoleno 
6 CaeOyrolem CMbICNe: ecau cmapole C:—>0 npu awbom = ->0, mo u Hosole 
Cras: 

E,MHCTBEHHOCTb 3TOrO pellleHHA yCTaHaBJIMBaeTCA Oe3 Tpyya. 

B 3akloueHHe OTMeTHM, 4TO (opMyvibI (6) uv (6) NosBOsAIOT WaTb MpocToe 
WlOKa3aTeJIbCTBO OJHOFO H3 BapHaHTOB TeopeMb! b. MasrpanxKa ((*), cTp. 292). 
Ilycmp f==0, u nycmb u(x)—anaaumu4eckoe pewenue ypasHenusn (1), 


yoosremeopsrouee ycaoeuio (3) C py=...=Pn=O0. U3 (6) BugHo, 4TO 
u(x)—cymMma pAOa Us YeAdlX peweHuti IKCNONENYUAABHOEO muna, CxXOOA- 
weeocn paeHomepHo npu |xXe|< (ae +8)1(R=1,...,n) c awbom es >O0. 


Ilycmb menepo u(x) — yenoe pewenue aKCnOoNeNyUuaAbHo2eo muna ypaenenus (1) 
c f =0. IIpeqcrapus ero B cbopme (6’), rye 3a T B3xATO Mpou3BeeHHe OKPYyxX«K- 
HocTeH |Sz| =e, HETPyTHO MOKa3aTb, YTO U(X)—CymMma PAOA U3 9KCNOHEH- 
UUANOHOLX MHO2OUNEHOB, YOOBAEMBOPAIOWUX YpabHenuto, Komopolit cxoOumca 
pabHOMepHoO 6 A000 O2paHu4eNHoti OO AaCMU. 

MertoqoM HacTOALeH 3aMeTKH MOMKHO H3y4aTb TaKKe aHaJIMTHYeCKHe pe- 
INeHHA CHCTeEM ypaBHeHHH B YaCTHBIX MPOM3BOAHbIX C NMOCTOAHHbIMH KO3dpH- 
IMeHTaMH. 


IIpunouly rsyOoxyio OjarogapHocts mpod. T. E. Wxunopy, nog pyxo- 
BOJCTBOM KOTOPOrO BbINOJHeHa 3Ta paborTa. 

ITpumewanue npu Koppexmype. PesymbtaT, 6Hu3kHH K Teopeme 4 B_ 4acT- 
HOM cyyyae N=2, gy =...=m, MPYTHM MeTOJOM NoOJyyeH B He_aBHO 
BbliuenueH padote B. HM. [Iporacopa (6). 

B cayyae 2° cbopmysbi (6’) — (8’) pemator aHanor 3aqa4uu Typca. 


MockoscKHi YTocyapcTBeHHbI yHHBepcHTerT 


Tlocrynuuio 
um. M. B. JlomMoHocospa 


30 X 1958 
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ypapuenni, M., 1958. 2 L.Ehrenpreis, Am. J. Math., 78, Ne4 (1956). 3 L. Ehren- 
preis, Proc. Nat. Acad. Sci. USA, 42, Ne9 (1956). *B. Malgrange, Ann. 
Inst. Fourier, 6 (1956). ° B. HW. Mporacos, WAH, 121, Ne4 (1958), 


* Econ f==0, TO pi MOXKHO B3ATb J06EIM 
=, min{l— (1—p,)i,) (Rc 2). 


* 
* Uncna d,, Cc Y, <0 mpu kKakom-HnOyyb u3 k > 2 He HY, TAK Kak COOTBETCTBYLILHEe 
MuTerpabt B (6’) papupt 0. 


1186 


TOJIOMAUTebHBIM unCIOM <4, 


Jlokrayn Akanemun Hayk CCCP 
1959. Tom 124, Ne 6 


MATEMATHKA 
M. BOKUITEMH 


O ®OPMYJIE KIOHHETA B FOMOJIOFMYECKOH AJITEBPE 


(ITpedcmasaeno axademuxom II. C. AanekcanOposeim 12 XI 1958) 


Ilyctb A ectTb juddepenunasbHaa rpymna, T. e. ayMTHBHad aGenepa 
rpymna, B KOTOpOH JelicTByeT sHZOMopdu3m d, Ha3bIBaeMbIli WudcbepenmHatb- 
-HBIM OfepaTopoM, Tako, uTo dd=0. Llenouwcnennaa rpynna romovoruii 
rpynnst A onpegennetca qopmysoHw H(A) = kerd/imd. Ipynna romosornii 
AH (A, G) rpynmsr A no rpynne xosdcbunHeHtos G ectb rpynna romonornii 
judpepenwnabHOK rpynnpr A&G c AuddepenunabHbIM onepaTopom d © |. 
~Uepes H(A) o603Ha4HM rpynny romosiorui rpynnbt A no Mmosymo m, 
T. e. NO rpynne Kosppuyventos Z,. (aqAHTHBHOH Yrpynne mpuBeyeHHbIx 10 
MOJYJIO MM IWeJIbIX YHCe, T. e€. WHKIMYeCKOH rpynne nopsyKa m). Bpejem 
TakKxKe JJIA MPOW3BOJIbHOH ALAMTHBHOH adeseBoHw rpynnb! G uv MpOv3BOJIbHOrO 
“HaTypaJibHOro uncsia m OOo3HayeHHA: mG JIA NoArpynnbl sueMeHTOB Bua 
mg, g€G; mG nA noxrpynnbl Takux o9seMeHToB gE€G, uTo mg =0; 
G, Naa caxTop-rpynnst G/mG. Kpome toro OymyT paccmMaTpHBaTbcs ectTe- 
CTBeHHBIe OTOOpakeHud if: mG—>G, im: mG mG, jn: mG nG, omiiGa> 
—>Gin, Om > Gm >Gm, dm: Gm —> Gm (m/m’) (i W im: OyAYT W30MOpPHbIMH 
BJIOKCHHAMH, a Om om — roMoMop(pHEIMH IIpOCKTHPOBaHHAMH; TOMOMOp(H3- 
m 


=m’ m 
MbI in u m’ TWOJTYdaIoTCH C  IMOMOLLbrIO YMHOKeCHHA Ha UYHCJIO =). 


B uatlei padote (7) Oblmo onpeyeseHo MOHATHe CreKTpa TroMOJIorHi 
rpynmnt A Kak cuctempt rpymn H(A) u Hm(A)=H(A, Zn), m= 4, 2, ..., 
BMeCTe CO CBA3BIBAIOWIHMU 9TH rpynmbl TroMOMopdu3Mamu ty»: H(A)—>Hm (A), 
ms Hm (A)—>Hm(A) 4 &m: Hm (A) ~ Hm (A) (m/m’), nopoxkqeHHEIMA 
e€CTeCTBeEHHbIMH OTOOpaxKeHHAMH Berne Lomi, om > Lm —>Lm, Umi ln —> Lm’ 
a B pa6ore (3) MbI MOKa3amH, YTO CTpoeHHe TakKoro cCneKTpa ToMoJIOrHi 
B cslyuae, Kora rpynma A He HMeeT S/IeMeHTOB KOHeYHOrO NOpsAKa, ompe- 
yleiseTCA WesOdWceHHOM rpynnoH romoviorud H(A) (408 NouTH cTOJIb xe 
o6ulero culydad Tpymm KOrOMOJIOrHH TOMOJOrHYeCKOTO MpocTpaHCcTBa BCe 3TO 
6bliO HaMM MoKa3aHO yrKe B paboTe (')), a HMeHHO 


Hm (A) = [H (A)|m + mlH (A)I, 
mpwueM TrOMOMOp(pH3MBI jae pen Or’ (m/m’) WelicTBy10oT Tak: 
nh = (Omh, 0), 
tin (Hen, mB) = (Gm lm's Im. mnt), 
Win (ms: mit) = (Vra'lems tint mit) 
(HEH (A), hn €[H (Ayn, nt € nlH (A)], (Aa,nh)€Hn(A), n= m, m'). C no- 
MOILbIO 9TOFO B YNOMAHYTHIX paOoTaxX Mbl oKa3aJIM, TO 
H(A, G)={H(A), Hm(A); tm, tm> On} @{G, mG; io’, im’, ae 
~H(A)@®G+H(A)#G, 
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rye * €CTb 3HaK TpousBeyeHua KpyyeHHA, a G— MpOvSBOJbHaA af HTHBHA 
adesleBa rpynmia (3HakK = BMeCTO &MbI CTaBHM B CJlyyae, Kora H30MOpHH3 
ABJIACTCA CCTECTBEHHBIM). TeH30pHoe mpovsBeyeHve ByX CHCTeM rpylil MOH 


MaeTCA MpH STOM Tak: eCJIH CHCTeMbI {Gas Tp} U filg we} CONpPAXKEeHHBIe, a 


TOMOMOp(pH3MBbI Te U we OnpejeJIeHbl JI OMHAaKOBbIX Tap HHJEKCOB % uM 


To {Ga; ™p} © {Ha} w%} ecTb mpsiMaad cyMMa 10 BCeM & TeH30PHbIX MpOusBe 
yenul rpynm Go® Ha, B KOTOPyIO BBeJeHbI JOMOJHUTEIbHbIe COOTHOLICHH: 
Ga ® whhe = TeGa Op (Gal Ga, hgp€ He). Mpapga, Bce aTO Obilio oKasane 
HaMHu He JIA jMdPepeHUMaJIbHbIX Fpynn Oe3 9JIeMeHTOB KOHeEYHOrO NMopsAlKa 
a JIA KOMMIeKCOB 6e3 Kpy4eHWA, T. e€. AIA  mMoceOBaTeJIbHOCTe} 
o> LT 1 L1-> Ls... rpynm 6e3 27eMeHTOB KOHeYHOrO. NOpssKa, OTO. 
OpaxkeHHBIX pyr B Apyra Cc NOMOLIbIO AuppepenuvasbHorO OTOO parkeHus 
d (dd = 0), ofwako 3fecb JocTaToyHO nosox*KUTb Bce rpynnbt L’ oMHaKOBbl 
MH, T. €. B3ATb KOMMMJIeKC ...-A-—>A-—>..., uTOoObl MepeHTH K CuJy4ak 
TudepenvadbHBIxX rpynn. OTmMeTHM, ¥YTO H3 pesybTaTOB WIA cuyyad Aud 
cbepeHiMaIbHBIX py BHOBb CJleyIOT pesyubTaTbl AIA CiyyaH KOMIVIE, 
KCOB, HOO BMe€CTO KOMIIJIe€KCa MOXKHO paccMaTpHBaTb AudPepeHMaJIbHYy!O Ppynny 
(oHa OyfleT ecTecTBeHHbIM OOpa30M TpayMpoBaHHOl), ABJIAIOULYIOCA MpsiMor 


cyMMol Bcex rpynm kKommviekca, A = Na be. 
q / 

B wactosue pa6boTe MBI K TOMOMOpdu3MaM criekTpa roMoJiorHH joOaBHM 
elle BBeeHHbI Hamu B (4) romomopdu3m 65°: Hm (A)— H (A) (m= 1,2,...) 
KOTOpbIii 9uiemeHT AEH, (A) mepepoquT B aemeHt h’€ H(A), cofepxally 


3JIEMCHT =. dg rpymmpr A, rye omg €h. Vs paorn (*) (nau (!)) BHAHO, UTC 


3TH TOMOMOpdH3MBI 65 Tak»Ke OMpefetaoTca WesouwceHHOH rpynnoli rome 
norvuti H(A), a umeHHo 85 (Am, mh) =i mh, T. e. 89 (Am,0) =0, 8 (0, mh)= 
= ip mh (hm €[H (A)|m, m4 € m[H (A)]). Tlonyuennyio B pe3syubTaTe cucTemy 
0 i | 
rpynn {7(A), Hm(A); tm, tm, Bn, 9} (m=1, 2,...;m/m’) mer Oynem 
Ha3bIBaTb TOJIHbIM CMe€KTPOM TrOMOJOrHH AUudPepeHunabHOH rpynmpl A 
MHBOMOTHBHOK JuddepenynabHOW rpynnmol MbI Ha30BeM rpylilly, B Kou 
poH Kpome yuddepenunaibHoro onepaTopa d ompefeseH ele aBTOMOp(H3é 
®, Ha3bIBaeMbIM HHBOJIIOUKeH, TaKOH, 4TO ow=1, do+od=0. Jina rpa- 
AYHPOBaHHbIX AupepenunaIbHubIX Tpynn (T. €. ABJIAIONNMXCA TpAMOH CyMMOri 
rpymnm HeKOTOporoO KOMIVJIeKCa, CM. BBIllle) CyMleCTByeT eCTeCTBeHHaA HHBO 
JHOUMA, ONpeyeyeHHaA j\JIA OHOPOTHBIX 93JeMeEHTOB FpyMmbl, T. e€. WIA 9ue- 


MeHTOB Kaxjol us rpynn L’ orseyatomero ef KomnsmeKca, cbopmy.iol 
© =(—1)%. Unsomouns @ ecTecTBeHHO MopomaeT aBTOMOpu3M ow B rpyn- 


max romomorni H(A) u H(A, G) (B uactHoctu B H,,(A)), wo = 1, mepe- 


CTaHOBOUHBIt =  TOMOMOPPH3MaMH tm, Tim, Gm WM KOCO-lepecTaHOBOUHEItt 


C04. | 
PaccMoTpHM TeH30pHoe mponsBejeHue K @ L AByX WHBOJIOTHBHBIX JHC- 
cbepenunambubix rpynn K un L (B yacruoctw, AByYX rpakyupoBanHDrx jUdde- 
peHUHaJIbHBIX Tpyml)—9TO eCTb HHBOJIOTHBHaA yuepeHitvasbaaa rpynma, 
B KOTOpOH udepenMaNbHb onepaTop ompesennetca dopmysoh d(k & l)= 
=dk@®l-+ok@®dl, a unsomoyna dopmynoh o(k © l) = ok ol. Oxasn- 
BaeTCA, UTO MeJOUNCeHHaA rpymna Tromowsorul puddepentuatbHoh rpynubl 
K@L ectTb TeH30pHoe NponsBeeHve NOJHBIX CNeKTPOB roMosoru rpynn K u 


L, B NepBOM H3 KOTOpbIX TOMOMOp(pk3MbI nr, culeyeT 3AMeCHHTb Ha zy): 


H(K @L)= (A(R), He, (Kyo, mn MO eo hoo 


4H (1) aA) Coane a?) 
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i,| YTBeprKeHHe STO, (aKTMYeCKH Cosepxalleeca B’ Halleli paboTe (>): (rapa, 
| $ 3, TI. 3, B) Ha crTp. 37), oKa3saHO B COBepieHHO Takoli 2xe cpopme, Kak 
‘“UpuBeyenHan 3yecb (34 UCKJIOUeHHeM JIMb caMoli 3anucH @opmy.Ibl, TPpe- 
| Oyromjeli Haliero onpegeteHua MOHATHA TeH30pHOTO MpousBeyeHHA cucTeM 
| Tpynm), B padote Ilanepmo (°) (reopema 3.1); aprop cnepsa npoBogur JoKa- 
‘) SATEJIBCTBO [I TPyMM C KOHEYHBIM YHCJIOM OOpasyIOUIAX, a 3aTeM MosMb3yeTCA 
‘if MPAMBIM TIPeJ[eJIbHBIM TlepeXoMOM (STO TOMUTCA MA camMoro o6mlero culyyas, 
yf HOO Kayan aOeweBa rpynna ecTb Mpeyes npamMoro cneKTpa Bcex ee MOJ- 
yj TPYUM C KOHEYHBIM YHCIOM OOpasylOWIHX, CBA3AHHBIX TOMOMOp(bH3MaMM BJIO- 
| 2KCHHA), BMeCTO Yero MOXKHO OpIO Obl MPHMeHHTb MeTOALI Halllelt pa6orHt (2). 
| B cuuly mpBeyenubix BbIMIe POpMy.I, AaloulHX cTpoenve nomHOrO cmeKTpa 
|| romovioruii qudepeniMaJbHOH Ypymibl yepes ee WenouNcyeHHy!o  rpynny 
rOMOJIOrHH, HMeeM 


H (K) @ H(L) + dX} Hm (K) ® Hm (L) = 


PT) & AL) TH (Ryn CO 1H (Ele > LH oie ©) ALPE) 


m 


Stapp tnlilt CHG) Gul Ete( LN Vint to yan Ca Be) 160s ral ALM 


_ a JONOJIHATeJIBHbIe COOTHOLMeCHHA 


Toh @h' =h@ oh’, xmh@h' =h@@wh', 


71 


arhQh=h@ch, KhA@Qh' =h@rih' 


m m 


WORRY fh CHL), KeHRK )\y hoe, (2)s enon ya); 


~tipeBpaularoulve STY NPAMY!O CYMMY B TeH30pHOe MpOK3BefleHHe PacCMaTpHBae- 
MbIX CHCT€M TpylN, MIPpWHHAMaroT BH: 


a) ghtvh @ Ain =h ® 0, B) Pmtvh @ mh’ = h @ tomb’, 

1) Grim’ @ fim = Fir @ Prem, 8) Gn bie @ mh” = Mme B dr ml, 
e) im mh @ him = mh @ Yrelins 6) i! wh @ mh! = mh @ ine mh’ 
hotel Ce Nn, 8) ON neh” = hn GO Te eh 
t) im mlt @ Pir = lt @ Fre ltmry 4) dr lt @ meh! = mht & fm mh’ 
d) O@A = lm @ ght’, ) ig) mh QA = mh @ mh! 


(AEH(K), hn €[H (K)Iny nh€nlH (K)], h'€H(L), hn € LH (Ln oh’ Cn lA (LI, 


i ett, ) 

ome BO BHHMaHHe, YTO BCAKHH 3JIeMeHT Am © [H (K)|m wMeeT BUI 
ooh, ryeh€ H(K), a 3Haunt, Moxer ObITb gamucan u KaK omwh, h=whCH (K), 
a aJIeMeHT Am € [H (L)]m uMeeT BU] Omh’, h'€H(L), BuguM, uTo cooTHole- 
Hua (x) H (A) aor hm @ hin —0, T. e mpampre caaraempie [H (K)]m & 
@[H(L)]m aHHyMpyloTca, BBMAY Yero COOTHOWeHHA (x) H (7) CAN ite NG 
W3IMIIHHMM. Tak Kak xKpoMe TOTO ip m& =m, im mZ = m8, im mg = 
=™ 8 (mig e mG CG, meme C we CG, m/m’, G=H(K) wm H (L)), 
TO 3 cusly cooTHomennit (8) u (u) mpamble cnaraempie [/ (K)]m ®& mlH (L)] u 
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m[H (K)] ® [H (L)]m “30MopHo BkagpiBaiotcns B H(K)@H(L), u ux ee 
MOXKHO OTOPOCHTb, paBHO Kak MH cooTHOWeHUs (6), (€), (8), (4), KOTOpble cTa 
HOBATCA TPHBHAaJIbHBIMH. OcrTaioTca JIMUIb MpaMble cularaemple H (K) @ H(L 
HM mlH(K)] ® mlH (L)] u cooTrHomenus (C) uw (x), a 9TO 3HAYHT, YTO 


H(K @ L)~H(K)@ H(L)-+ {ml (K)Is ims im} @ (mbH (LY fim im’). 
Ha ocHoBaHuu (popMyvibl HalleH craTbu (*), JalouleH BbIparxkeHHe MpoHn3Be- 
eHHA KpyueHua JByX Tpynm NMocpeACTBOM TeH3OpHOrO MpoOvsBeeHHA CHCTeM 
rpymn, 


> 


G42 GOGO, (I Stal is ie. 
MmocvieqHee COOTHOWMEHVE MOMHO 3allMCaTb B BHJe 
H(K @L)XA(K)@A(L)+ A (K)*A(L), 


T. €. Mbl Mouvryyaem usBecTHylo (bopmysty KronHeTa B BAe mpsmMoH CyMMBI,. 
a He Tomko B Buje H(K@L)/[H(K)@A(L))=A(K)*HA(L). Aaa 
clyuaa rpafynpopanHpix rpynn K u L (a 3naunr vu rpynnb K&L), ry 
rpynnbl TOMOJorHH pacnafaloTcs B MpAMy!O CyYMMYy [py FOMOJIOrHH pa3JIM4y- 
HbIX pa3MepHOCTeli, a rOMOMOpdu3sMBI 65° (a 3Ha4YHT HM MIpOHsBeqeHHe Kpy4eHHA) 
NOBbIMAaIOT Pa3MePHOCTb 3JIEMeHTOB Ha 1, OTCIOfa HaxOJMM lid q-MepHOMH! 
rpylnbl TOMOJIOrHi 


HK GLa) HRS (Oy AK), | 


r+r’=q r+r’=q-1 


B cusly 3aMeuaHHaA B KOHe padoTn (*) 9Ta copmysla Oyler cupaBefJIHBa 
HM Ja Ppyni KoroMOJorHi TOoNOOrNYecKOrO NpoHsBeeHHA JBYX TONOsOruye-; 
CKHX IIpOCTpaHCcTB. 


MockopcKuli aBHallHOHHBbIli TlocrymHs10 
TEXHOJIOFHYCCKHH HHCTHTYT 11 XI 1958 
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Joxnann Akagemuu wayr CCCP 
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MATEMATHKA 
b. M. BYJ[AK u A. J. TOPBYHOB 


OB YCTOMYMBOCTH BbIYHCJIATEJIBHbIX MPOLECCOB, 
BO3SHHMK AFOLIUHX MPH PEWIEHHH MHOrOTOUEYHbIMH 
PASHOCTHbIMH METOJAMH 3AQA4M KOWH QJIA YPABHEHHSA 


dy/dx = f(x, y) 
(ITpedcmasaeno axademuxom C. JI. Co6oneeuim 5 XI 1958) 


[IpuMepbl UH BSrJIAbl, BCTpeualollHeca B COBPeMeHHOM MaTeMaTH4eCKOli 
suTepaty pe (+8), HM BbIUHCIMTeJIbHaA MpakTuKa cnoco6cTBoBaJM cbopMupoBaHHto 
NOHATHH, H3JiIaraeMbIX B HacTOALLeH cTaTbe. 

1°. Ilyetb qua ypaBHeHua 


ot i (x, Y); (1) 


MpaBavA YaCTb KOTOPOTO OlpeweJieHa, HelpepbIBHa, BbIGHCJIHMa * yi VY HOBJIETBO- 


paeT ycnosHio JIunumila m0 y B HeKOTOpoM mpsMoyroubuuKe II: |x —x,|<A, 
|\y—y,|<B, TpeOyerca HalitH peulenHe y(xX), YOBMeTBOpAIOMee YyCJIOBHIO 


Y (Xo) =Yo- (2) 
Ilyctb npHOsmKeHHbIe 3Ha4eHHA Yp, ITOTO PelCHHA B y3laX Xp = Xq + RA, 
k=O, +1,..., A>>O, orbickuBaloTca MpH NMOMOLIM KOHeYHOpasHocTHOrO 
y paBHeHHa 
m n 
>) tora = AY) Bilepra, fi = xp yi), (3) 
7=0 7=0 


rye /, m, n—3ajaHHble Wesbie uncta, m>0,n> 0; a, B;—3ayqaHHble Jeli- 
CTBUTEJIbHBIE HCA; %, By, &m, Bn OTHYHbI OT HYJIH, % = 1, MPH HavaJIbHBIX 
yCJIOBHAX 

Yo=E(% A) w=g(x%h) t=—l,...,—-(p—q—}), (4) 
rye p=max (k,k +1), qg=min(k—m, k+1l—n), a g(x, h) —Hexkotopaa 
HenpepbIBHO jucdepentupyeMad, BbIYHCIHMad (yHKIMA x, BbIOMPaeMas, BO- 
oOule ropopa, WIA Kaxjoro 3HayeHua A wu HasbIBaeMad HayasbHol. War A u 
dbynkumo g(x,/) Hy2KHO BbIOMpaTb Tak, UYTOObI BbINOJHAJIMCh BKJIOUCHHA: 


(pox, W)C, t= = 1) 2. a Ge ae (4°) 
{lycTb cyulecTBy10T 4HCIa x, O<x—x,<A,u hy Taxue, uTo 3aqaua (3), 
(4) paspemiuMa JA Ka2k Oro h, O<A<h, mpu seakom kR=1,..., Sp= 
BG ham 88 
ia h | ae 


* Tlon BbluncMMOli (YHKUHeH Mbl MOHHMaeCM TaKylO QYHKUHIO, oNpeseJenHe KOTOpOH 
COMepKUT HHMOpMalHIO, WOCTATOYHY!IO AIA MOMyYeHHA B mro60H TouKe oOJlacTH ee 3a/,aHHA 
MpHOH2KeHHOrO 3HayeHHA STO (PyHKUKH B BHC WeCATHYHOR ApoOu c su00bIM Hatlepey 3ajlaH- 
HIM YHCJIOM BepHbIX sHakoB. Ilof, BepHbIM 3HaKOM eCATHUHOH Wpo6u, cocTaBJistoujeH mpH- 
O6yIM2%KeHHOe 3HAaYeHHeE HeEKOTOPOHM BeJIHMYHHbI, Mbl MOHHMaeCM BCAKUM 3HaK STO Apobu, npHHay- 
JlexKaMHA paspAly, CHHHIMa KOTOporO He MeHbUIe MOAYAA aOcOJMOTHOM NMOrpewiHOcTH 9ToL 
apo6u. 
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PaccmaTpupas © ‘Kakoli-sH60° Kaace K WorycTHMbIx dyHkunh f uM yA Ka- 
Kon PyHkuun f us sToro Ksacca — OnpeeseHHblit KaK-JIMO0 KJIacc Gj yony- 


CTHMbIX HauaJIbHbIX (YHKUHH g, OOOSHAYHM Yepes Yih == lee, Si, Yo =a, 
mpHOJIWKeHHOe pelieHve 3ayaun (3), (4), Momyyaemoe BNOJHeE onpeesIeHHbIM 
cnoco6om R(K), 0<A<h' <hy, OMHaKoBbIM JIA BCeX (yHKUHH f M3 KJac- 
ca K MW JIA BCeX COOTBeETCTBYIOINMX HauaJIbHbIX (YHKUMA g, Mpw4eM CueT 
BeeTca C ¢ +9 3HakaMH Nocse 3anaATOH HU HYyKHbIe 3HaveHHA g (x;,h),i <0, 

* 


M f; BbIUHMCIAIOTCH C ¢-++o BePHbIMA 3HaKaMH MOCJIe 3anATOH, a (PyHKUMA Ye 
mosydaeTcd B pe3yJbTaTe OKPYIJIeHHA NOJIyYeHHOH TaKHM OOpa3s0M ypoou Jo 
r-TO 3HakKa Mocsie 3amATOH (r H ¢—wemble uwucna, os > 0). Ipezenbuyo no- 
TpewWwHOCTb OKpyrvieHHa MpH cueTe c r-++-c 3HaKaMH Tocye ‘3anaTOH Oyjem 
o6o3HauaTb’ yuepe3 8’, a mpw cueTe Cc ¢ 3HaKaMH MOCcyIe 3anATOH — yepes 
0. Gh ag. 

Copoxynuoctb (3), (4), R(K) (A MeHseTca B molyotpeske 0<h<h’) 
6yeM Ha3bIBaTb BbIYHCJIMTeCJbHBIM MNPOMeCCOM, BO3SHHKAIOUIMM Ip pellleHuu 
3ajaun (1), (2) KoHewHOpasHOCTHBIM MeToyom (3), (4), WIM, kOpoue, — BBI- 
UHCJIMTEIbHBIM Tpoteccom (3), (4), R(K). f (x, y) UpohomKuM Ha Tosocy 
|x —xX%)|<A, —c<y<( +0 Cc COxpaHeHHeM Bcex ee cBolicTB (6). 

Takum OOpa30M, B KavecTBe NpHOJIMKeHHOrO peweHuA 3ayjay (1), (2) B y3ulax 


Xp MIpWHuMaeTca (yHKUMA y = yr, R=O0,1,...,S,. B ato cBa3H pa3HocTb 
Dp = y (Xe) — Ye (5) 

Oy eM Ha3bIBaTb MOJIHOM MOrpelHOCTbIO Yn, a pa3HOCTb 
dt = Yr—Yp (6) 


S * 
BbIMHCJIMTeJIbHOH TMOPpellHOCTbIO Ye. 

Mbl cKaxKeM, 4TO BbINHCJIMTeJIbHbIM mpouecc (3), (4), R(K) cxoqutcs, ecu 
TIpH JNOObIX JOMYCTHMBIX (puk CHpOBaHHbIx fr ug Ana sBeakoroh, O<h<h’, 
CYILECTBYIOT TMOJIOMKHTEJIBHbIC UMCJIA e, Ww O,, CTpeMalineca K Hyuo npu h —0 
Wu TakHe, UTO HepaBeHCTBO 

* 
| De|<& (7) 


BbIMOJHACTCA PaBHOMepHo To R=0O,l,...,S, u no 8, OO eaG;. 
BpluHCJIHTeJIbHBIH mpouecc (3), (4), R(K) MbI Ha30BeM YyCTOMUHBbIM v-ro 
nmopagka, v= 1,2, ecM MpH suO6bIX MOMYCTHMBIX (buKcHpOBaHHBIX jug Aaa 


Benkoro A, O< A<h’, cyllecTBY!IOT MOJIOXKUTeIbHbIe UNCIIA &, H on Take, 4UTO 
HepaBeHCTBO 


| A” dea | <A" Sp (8) 
BbINOMHACTCA PpaBHOMepHO TO R= 1,...,S_+ (ly), A 0.88, Ono? <De 


ipHyem Spo Op CTPeMATCA K HyvJIO pH h—>0; 0, crpemurea K HYJNO He ObI- 
cTpee H€KOTOpoH KOHeYHOH cTemeHH A. 
Ecum KOHe4HOpasHOCTHBIM mpouecc (3), (4) cxoqurca, To Aa cxoqumocTu 


BbIYMCJIMTeJIbHOrO Mpomecca (3), (4), R(K) MocraTouHo ero ycroitunpocm 
HyseBoro MopsjKa. 


2°. Wonoxum 
m 


nh 
* * 
pack 5 
Ve ya Yr —h a Bef (%e4-12) -Yn+i-2) (9) 
i=0 1=0 
u OyJeM Ha3bIBaTb ‘Ye AMCKPCTHOM XapakTepHcTHKOl BEIYHCHTeMbHOM rorpeUl- 
HOCTH BeJIMUHHEI yz. Kpome Toro novlox%KuM 


%(X) =e MPH Xe1<x< Xp. (10) 


Teopema 1. [Tycme KoneuHopasnocmnott npouyecc (3), (4) cxodumca. 
1mMoOot eouucaumenoneltt npoyecc (3), (4), R(K) Oota ycmotiaueo.m nyaeeozo 
nopsOKa, HeoOxodumo u Oocmamo4no, UMobol Np NpouseoAeNeLX Oonycmu- 
AO? 


| Molx bukcuposannolx f u g Oran m6elx h, O<A<A', cywecmeosanu makue 
4uCAa &, Uu O,, “mo HepaseHcmé6o 
x 


r\\1 @ a) <e (11) 


BOINOAHAEMCA PABHOMEPHO NO X, XyQXKATh, 
Tr =S,—5sign!- (1 +signJ), 


unot, O0<9<6,, npuuem s,—>0 u 0,250 npu h->0; 9h CMPeMUMCA K 
HyAIO He Oolcmpee HeKomopoti KoHeXHOtL cmenenu h. 

Teopema 2. IIycme KonewnopasxocmHel npoyecc (3), (4) paexomepno 
cxodumca (*,°), a eoluucaumeronoui npoyecc (3), (4), R(K) aeasemcn ycmoii- 
4UBoIM NepB020 NOpAOKA; moeda Apu NpoUuss0AbHHLxX OonycmumoLX GuKCUpo- 


| 6aHHolx f u g Onan Awbox h, O<A<A’, cywecmeyrom maxkueuucaa ep, u Op, 
 umo HepaeeHcmeéeo 


| rn | <hen (12) 


BOINDAHAEMCA paBHomepHO No Rem aia, Linen Om ;,, npuiem 
t,—>0 u 0,0 npu h->0; 0, cmpemumca « Hyso' He Oolcmpee HeKOmMopoti 
KOHeXHOu cmenenu h. 
Teopema 3. IIycmo KoxeanopasKocmHolti npoyecc (3), (4) seasemca 
PABHOMEPHO CXOOALUMCA, A BolUUCAUMeAbHOLi npoyecc (3), (4), R(K) ydoe- 
AemeopseM YCAOBUIO: NPU NpOUSBOAHSLX Oonycmumolx duKcupoeanHulx f u g 
dan m0b01x h, O<A<h’, cywecmeyiom noaococumenbnole aucaa & u 9, ma- 
Kue, umo Hepasencméo (12) 6binoANAemca paeHomepHo no k=0O,1,...,Th 
uno, 0O<9<%, npuyem e,>0 u9,—->0 npu h—-+>0; 9% cmpemumca 
K HYO0 He Ovlcmpee HeKOmoOpolt KoHeuHott cmeneHu h. 
Toe0oa: 
1. AImom eoltuucaumerbHolti npoyecc OyOem Ycmotiuuésim nepeoeo nopsadKa, 
ecau 9, = 0(h). 
2. Fmom eouucaumeAonolti npoyecc OyOem ycmotiuueslm nepeo2o nopAdKa, 
eCCAU KOPHU YpaeHeHua 
m=1 i 
»> > Oop Niele! ae Ot Cenity ee 
i=0 j=0 

ece no mMoOYyAIO MeHoWwe eOUNUYOL. 

3°. OcTaHoBHMca Ha Oovlee KOHKPeTHBIX MpeJIOKeHHAX. 

A. O6o3HayuM uepe3 K, COBOKYMHOCTb BC€BO3MOXHBIX (pyHKuMi | (x, y), 
YAOBJIETBOPAIOINMX YCJIOBHAM, MepeyHCJIeHHBIM B MyHKTe 1°, a uepes G; — 
KJlaCC BCEBO3MOXKHBIX JOMYCTHMbIX HauaJIbHbIX (PyHKuMl g(x,h), g(X%,h) = 
= Y,), HW pacCMOTpHM KOHeuHOpasHocTHBIi mpouecc (3), (4) npu /<0. Cno- 
co6 R,(K,) MoctpoeHua mpK6simKeHHOrO pelleHuaA 3afaun (3), (4) onpezemHM 
cbopmy JIoki 


n m 0 
Mars (A>) (BAfe+s—a)4)°)” — >} (ayaa)? FEKy, Gy = Gy, 
7=0 t=] ; 
rye (fj )4 o6osnayaeT mpHOmmkKeHHoe 3HaveHve BeJIMUHHBI f; = F (Xj Yj), BBI- 
BbIUHCJIeHHOe C * BEPHBIMA 3HakaMH NMocJle 3anmATOU, a CMMBOW (a* b)° 0603- 
HauaeT pe3yJbTaT  BbINOJHeHHA  apkdMeTuyecKOH onepauHH (a * D)ACTG 
3HaKaMu Mocwle 3anAaToH. 
O6o3HauuM yepes O* (A) byHKuMIo A, KOTOpai CTpeMHTCA K HYJIO BMecTe 
c h we Gpictpee HeKOTOpol KOHeuHOM creneHH A. 
Teopema 4. Ecau KonexHnopasnocmnoll —npoyecc (3), (4) npu 1<0 
PABHOMEPHO CXOOUMCA U BoINOAHEHO YCAosue O<8<h O* (h), mo eol4ucau- 
meabnolli npoyecc (3), (4), Ro(Ko) Aeanemca yomouuusolm KYeBOeO nopsoKa. 
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B. PaccMoTpHM ‘KOHeYHOpasHOCTHbIH  Mpoiwecc 


(3), (4) npy / = 0: Lonaras 
Ve ae pen paCCMOTPHM MOC JIeOBaTeJIbHOCTh Wpobeit . 
Sy ae ria ( ‘ . m ; . | 
Ye =(A(Bo( Fry OOF (AD (Be (FDA) © — d) (ee yk2)® 

is] , (EA | : (13) 
— Ps fEK,, Gite Ge, | 
re fe =f (Xk, Yn); cumMBon (ax b)© oOosHauaeT pesy/IbTaT BbINOJHeHHA apHcp- 


MeTHYeCKOH Onepanun (ax b) cr+a satay nocle 3anstoli, a (fr) 060-, 


3HauaeT pe3yJIbTaT BbIUMCJICHHA BeJMUMHBI ih c r+ o BepxbiIMH 3HakaMH TlocJe} 
sanaToH. Br6espem fh, s MM go Tak, 4YTOObI MeTOX MocNeLOBaTeJIbHbIX: 
npvOsiMKeHHH, Ha Gaze KOTOporO HalMcaHbr (bopmybpr (13), cxoqua-| 

Ss, sah 


cA HW ree po6u Yn¥ y’, SABJIAJUCb f-3KBABaJICHTHBIMH *, HW  MOJIOXKHM! 


Yi = (yi)° OnucaHHbili cnoco6 nocTpoeHHaA y*, O603HaYHM Yepes Rz (Ky): 

Teopema 5. Ecau Koneunopasxocmuolti npoyecc (3), (4) npu l= UV pae-' 
HOMEPHO CxOOUMCA U ebinoAHeHO Ycnceue V<O< hO*(h), mo éeoluucnumedro- 
Holi npouecc (3) (4), R’'o(Ky) seanemca ycmotiuueolm nepeoeo nopadoKa. 

B. O€o3Haumm uepes Ky, Kslacc BCeEO3MO2%KHBIX JIMHeWHBIX QYHKIME 
f(x,y) =a(x)y+ 6(x), rae a(x) wu O6(x)—nxenpepbipHbie yHkKuHH X,) 
[x —X | <A, |y—y | <8, a(x)=£0, uw paccmorpHM ypaBHeHHe | 

Yr— Yaa = Mfrgs (14) 


C HavaJIbHbIMH yCJIOBHAMH 
Yo = F(%rA), Yu=g (x4 +h). (15) 
O6o3HauuM yepe3s R, (Ky) cloco6 nocrpoenud mpvOsMxKeHHOrO pelleHuA 3aya 
uv (14), (15), onpeyennempmt cbopmy sion 
x 1 (o} * * . Oo =) 
Yess pe ara e| [Ye — Yaa | fCKy, Gp=G. 
(hays, ) / 2 ‘ 
BoluucsuTeJbHBI mpouecc (13), (14), Ry (K,) sBaseTcaA HeycTOMUMBEIM. 
I. OnpeyesM Tenepb Aa TOH »%e CaMOl KOHeEUHOpasHOCTHOK 3agauu (14), 


re 0 
(15) apyro# cnoco6 nocTpoenna yp. HonoxuM yer =y,, k=O0,1,...,Sp, x 
paccmoTpyuM sree eee jpo6ert 
naar eee + (DF at) Aje. s = 1,2, . of deeeO hae SRG, On me 


(Uuca x, S Mo BhIOepeM Tak, YTOObI MeTOA MOC JeOBATeMbEBIX MmpH6aMxKe- | 
HUH, Ha Gaze kKOTOpOro ANSE (bopmyibi (16), cxogquJicd paBHOMepHO no | 
—1 | 


Beem ku uTOOBI pou Ye i yp oe f-IKBUBaJICHTHBIMH JIA BCeX jony- 


cTuMBIx k cpasy. Flonomum yp, = ( th )° w UpHMeM B KayecTBe NmpH6MKeH- | 
Horo pemenna sagqamn (13), (14), mpwyem HavambHad yHKUMA To_Onpaercs | 
JIOJI2KHBIM o6pasom. OnncaHHbil ciiccc6 moctpoexus CCosHauum uepe3 Rs (K,), 

Tipu O< 6< 4O* (A) BpruncautTenbubii npouece (13), (14), Rs (K,) sBasetes 


YCTOHUYHEbIM reps NopxvAyKa. 

McckcBCKHH recy@apcTBeHHbIi yHMBepcuTer* TloctynHi0 

um. M. B. JlomoHocoBa 3 XI] 1958 
WHTHPOBAHHAS JIMTEPATYPA 

1C.JI.C060meB, M3B. AH CCCP, cep. matem., 20, No 4 ae eG. Diarhillq ater 
Math. Skand., 4, Ne 1 (1956). 3B.C.Pa6enbku i, A. 0 On AUNT O B, O6 ycron- 
YHBCCTH Pé3HCCTHbIX ypaBHeHHH, 1956, crp. 74—76. +4 A. 1 Topo6yuHos, B. M. B y- 
max, JAH, 119, Ne4 (1958). 5B. M. Bygak, A. TW. Top6yuos, ecru. MY, 
Nowe (2958)\55 cal 7. Top6yuos, b. M. Bygak, Bectu. MY, Ne 2 (1959). 


* Tipe eC ATHOHbIE Apoon Ha3SbIBdlOTCH f£-SIKBHBA JICHTHBIMH, eCJIH OHH HMeIOT OMMHAKOBbIC 
WeJIble YaCTH HU OHHAKOBbIC MCpBble ¢£ JCCATHYHBIX 3HaKOB. ; 
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Jokxagn Akagemun nayr CCCP 
1959. Tom 124, Ne 6 


MATEMATHKA 


3. HW. FOJIBAEHTEPWEJIb 


O CHEKTPE BOJIBTEPPOBA OMEPATOPA B HEKOTOPBbIX 
BAHAXOBBIX TIPOCTPAHCTBAX 


(ITpedcmaeaeno axademuxom H. I. Ilempcecxum 17 IX 1958) 


Hactoaaa paOora nocBsllleHa W3yYeHHIO CNeKTpa BCJIbTeppoBa onepato- 
pa B OaHaxOBOM IIpocTpaHCTBe BeKTOP-(PyYHKULH, HeMpPepbIBHBIX Ha MOJIOMKUTeb- 
HOH Nowlyoch uw pacTryuiMx He OpicTpee, yYeM e’*. DIO JaeT BO3MO>%KHOCTA uC- 
CJI€MOBATb pocT pH X—>-+ So pellieHHi CHCTeM MHTerpaJbHbIX ypaBHeHuii 
‘Tuna Bompteppa. O6o6uleHHe pesyJIbTaTOB Ha CJlyYal MHOPOMepHbIX OOsacTeli 
MOKeT ObITb TIPHMe€HeCHO K HeEKOTOPbIM KpaeBbIM 3aauaM MmaTeMaTHYeCKOl 


@u3uKH. 
1°. [lyctb ff (f1,-+-,f/n)—n-Mepubid Bextop; K = (K,j) — xpagpatuasa 
NaTpHila f-ro nopanka. BBejem o6o03HayeHHA? . 
7 nu * n 
ifil= (Qin) IKI = ( Lal), (1) 
== iy) 
B npoctpaucrse Cy (9,00) Bektop-ynKuni f(x) (fi (x), -.-, fa(x)),  Hempe- 
pbIBHBIX Ha [9 + cc),9>0, c HOpmolt 
Hill = ean i (sale r (2) 
MbI OyeM pacCMaTpHBaTb BOJIbTeppoBw onepaTop Vo | 
Vol =\ K(x, y)f Way, (3) 


0 
apo KoToporo K (x,y) = (Kij (x, y)) eCTb MaTpuia-pyHkuuA n-ro mopsjKa, 
Heripepbipnad B OOmacTH OC yx < ow. 
Bo.wbtTeppos onepatop V» 3amKuyt B C.(0, oc). Heo6xoqumpim u gocta- 
TOUHBIM YCOBHeM ero OrpaHyeHHoctH B Cy(9,90) ABMAeTCH KOHEUHOCTb BBI- 
pa2keHHn 


x 
sup | | K(x, y) || eee dy. (4) 
19) oe 4 
Pezonppenta Ra (V9) = (Vo — J) Tome samkHytTa. Ifostomy jaa Toro, 
YTOObI MpH HeEKOTOPOM A pesObBeHTA Obisia OTpaHHyeHHbIM B Cz (8, oc), one- 
paTOpOM, HE TO.1bKO HeEOOXOAHMO, EO H OCTaTOUHO (1), uToEbr Aw 9TOrO A 
HMeJIO. M€CTO BKJIHOUeHHE RT 
Rx (V 4) Cy (8, Oc) & Gz (8F00). -') 
MuoxectBo TeX A, AIH KOTOpbIX HMeeT MeCTO (5), OOpa3yeT pesOJIbBeHT- 
HOe€ MHOXKeCTBO fa(Vo) OoMmepatopa Vo B Cz (8,90); ero ononHeHHe 32 (Vo) 
ecTb ciekTp onepaTtopa Vo B 9TOM NpocTpaHcTee. a 
[IpuvafiexkHOCTb TOUKH A CHeKTPy 34 (Vo) paBHOCHJIbHa HaJIMUMKO  Helpe- 
PEIBHOt Ha (0,50) mM pacTymleH mp x— > cc'He ObicTpee, eM e**, BeKTOp- 


O* 


£495 


tbynkiun f(x), Wid KOTOpOH pellienve ~(x) ypaBHeHHA 


x 


0 
pacter Obicrpee, vem e%*. IlosToMy M3yYeHHe CMeKTPOB 9. (Vo) mp pa3JiW4y- 


HbIX % JJOCTaBJIAeT HaM CBeJleHHA O pocTe pellieHHi ypaBneHuli (6) B ero 3a- 
BHCHMOCTH OT pocTa MpaBblx yacTel. 


(Kv) 9u)dy— 9) =F (x), 9< x <ox, (6) 


i 
| 


| 


Teopema 1. Cnexmp o,(Vo) ecmb ceasHoe mNooecmeo, codepoca-— 
wee mouky X = 0. IT pu eo3spacmanuu a cemelicmeo MHOdCECME 3(V_) MOHO- | 


moxHo yOoleaem. Ecau npu xexomopoix N uv sdpo K (x,y) yooeremeopsem 
oueHKe 


K(x WIN, O<y< <x, (7). 
mo 
oe eset ae (8) 


Teopema 2. Ecau eonsmeppoe onepamop Vy oepanuuen @ Cg(0, ox) 


uAuU ecau e2o AOpo K (x, Y) yOoeremeopsnem ycaoéeuto 
mo npu ecex 9 >0 


Cnexmpanonoui paduyc fa(Vo) onepamopa VB Cx (0, 0) ydoeremeo- 
psaem oueHKe 


IK WI <Nere9, Oy <e<oe, (9). 


Sa (Vo) == Oe (V,). (10) 


ra(Vo)< tim sup | \iIK (x, y)|jen* @—9 dy. (11) 


300 O0<x* 


CneactBue. Ecum 


| IK @) Idx <ce, 


0 


TO BOJIbTeppoB onepaTtop c sgpom K(x-+ y) KBa3HHHJIbMOTeHTeH BO BCeX 
EC[Omso)nipnnet> 0: 
H3 teopempt Buyepa u [lanes (#) (kKoTopan sierko MepeHocutTca Ha culy4ali 
co 


CHCTeMbI) CJleqyeT, 4TO ecJIN \ || K (x) || e-** dx << 90, To cMeKTp 94 (Vo) BOJIb- 
0 
TeppoBa oneppaTopa Vo c sqpom K(x—y) HemocpeycTBeHHO ompesestaetcsa 
; [oe 


yepe3 mpeoOpa3soBanne Jlanmaca (kw) (é (@) = \ TCs ts) MaT pHILbI-(py HK- 
0 

uuu K (x) Kak COBOKYNHOCTb BCeX TeX A, JIA KOTOPbIX B MOJYyMIOCKOCTH 

Rew >a MMeeT MeCTO paBeHCTBO 


det (&(w) — XJ) = 0. (12) 


Teopema 3. Iycmo BoAoMeppos onepamop Vy» oepanuuen 6 Cy(0, oc) 
UAW e20 20po yOoeremeopaem ycaosuio (9). Ecau 20po K (x, y) 6olomep poea 
onepamopa Vy yooeremeopsem YCAOBUIO 


x 


lim sup \ | K(x, y) || e-*6-9 dy = 0, (13) 
0 


6,00 O0<xK< 


Ga (Vo + Vo) = 32 (Vo); (14) 
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ecAuU He 


lim K(x, y)e-*@-— = 0, (15): 
XD>Y->00 
mo npu awbom = > 0 
Sy (Vo) = Oute (Vo aie Vo). (16) 


Teopema 4. I/ycme s0po oepaxuxennoeo 6 Cz(0, co) 6ozomeppoea one- 
pamopa Vy umeem eud K(x,y)In, ede K(x, y)—ckaaapnaa gynKyun, I, — 
eduxuuHad mampuya. Toeda Orn abot nocmosnHoti mamputot Q c cobcm- 
BeHHOUIMU 4UCAAMU GQ; CNeKNp 60AbMePpOCBA ONnepamopa CV. onpedeanemca 
gopmy aot 

Sa(QVo) =U U_ {qi}. (17) 
Z €og(Vo) 

SaMKHYTOCTb BOJIbTeppoBa OMepaTopa MO3BO/IAeT MPHMeHHTb K HeEMY OCHOB- 
HbI€ pe3yJIbTaTbl ONepaTopHoro ucuncsiennaA (7,6). Ilyctb g (Vo) — dyHKuua 
BOJIbTeppoBa OnepatTopa Vo, MopoxJenHad B Cz(0,00) no dopmyie Pucca — 
Tetiopa (*,°) cKanapHoi cbyHkuneH g(A), peryinpHol B HeKOTOpol oO6nacTH 
3aMKHYTOH KOMIMJICKCHOM IIJIOCKOCTH, NOKPbIBalOleH paciHpeHHbIli CMeKTp one- 
patopa Vo, wJIH MHOorouseH oT Vp. 

Jina Toro uTo6b onepatop g (Vo) 6bI.1 BOJbTeppOBbIM, HeOOXOMMO H JO- 
cTaTOuHO, uTOOb! g(0)=0. Teopema 06 oTo6paxenuu cnektpos (*,°) jaeT 
BO3MOXKHOCTbh ONPeJeJIHTb og ((Vo)) MO oe (Vo). 

Pe3yJibTaTbl, MOJTYYeHHbIe HAMM JIA HeMpepbIBHbIX sep, oOcTaloTcA cmpa- 

EME 
BeJHBbIMA HW WIA sep Bua ee , ecw O< p<(l u H(x, y) —nenpe- 
x—yY 
pbIBHad B OOacTH OM y<xX< co MaTpHila-cbyHKUMA. 
Ormetuo (°), uTO Hall MeTOA MOxKeT ObITb HCHOMb3OBAH JIA NOJYYeHHS’ 


OIe€HKH pOcTa pellleHHA ypaBHeHHA (5) H B MeTPHKe, MOporxKeHHOH HOPpMOH 
co 


Fle =| FG) ere ae. (18) 

2°. Ilyctb Wt — orpannuennan "3aMkHYyTaA OO61aCTb S-MepHOTO SBKJMOBAa 

MpoctpaHcTBa, TpaHvla KOTOPOH COCTOMT H3 KOHeYHOrO YHCsia KYCKOB Tviaj\KUx 

(s — 1)-mepHbix mMoRepxHocteli, Hu mycTb Cz (QNz,s)— MpocTpaHcTBO BeKTOp- 
cbyHKunh f (x1,.--, Xe: P): 

ifn Oe 86D per) (1 (x4, al sis Kerk); ska re (x1, 0 On 2980 Es 
HeIpepbIBHBIX B O6IacTH MNe,s(V0<x;< 00; i= 1,2,...,k; PEM), c Hopmon 
k 


Fla = sup |] f (41, 1a, P) | exp(— aD) x2). (19) 


=S 
MNr,s 
Bce TEOPeMBI, NOJIYYCHHbIE HaMH Mp UCCJIeLOBAaHHN OMHOKPaTHOrO BOJIb- 

TeppoBa ome patTopa, €CTECTBEHHbIM o6pa30m o6o6ularoTca Ha JeHCTBYIOWWMH B 


Ca (Nes) onepatop We,s: 
x xR 

Wash =\ dye. \ dye (KGa te Pi tay soy Ys PY Eas «++ Yas PAP" 
0 0 m 


(20) 
Kpome Toro, TeopeMa 3 mepeHocuTcH Ha onepatop Wazs, MmpecTaB/IAIOWWMA 
co6ol mpovsBeyenve dpesrosbmMopa onepatopa Q Ha k-KpaTHbI BOJIbTeppoB 
onepaTop We». 
3°. B orpannuenHoi o6acTH @ TpexmepHoro MpocTpancTBa C JOCTATOYHO 
rlayqkou rpanuueH L paccMOTpHM KpaeByto 3afayy: 


% _Aut+B(P,tutf(P.t), PE®, 1>0; 


ay ae gy > Or ibenerO(P), “PEO, (21) 
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C HelpepbIBHbIMH HauaJIbHbIM HW TpaHHuHbiM 3HAYeCHHAMU, YJOBJIETBOPHIOULHMY | 


ycnosuio conpmKenna a(P,0)=6(P), PEL. Byyem mpeAnonaratb, To *yHk- 


uun | (P,t) HenpepbiBHa B YeTbIPeXMepHOH WHAMHApHYecKOH OOIacTH ® x [0,00), . 


a B(P,t) B Tol »xe OOnacTH yRoBNeTBOpHeT ycuoBMIO Tembyepa. 
Kpaepan 3ayaua (21) paBHocubHa HHTerpaJIbHOMY yPaBHeHHIo 
u (P, 1) —\de\ G (P, t, P’,)8(P’, 2) u(P’, 2) dP’ = 
0 @D 
t 


2D r ee \ a<\ G(P, t, P’, =) f (P’,*) aP’, (22) 

0 D 
rye G(P,t, P’,t) —dyukuns Tpuna neppoi kpaepod s3aqaud Wa ypaBHeHns 
TemonpoBoyHocTn (‘), a u(P,t)—peuienHve 9TOH 3aqayuH, yAOBeTBOpAIOMee 


CJIOBHAM Uip =U|s; Uljep = Ul¢eo. Ja onepatopa Wy, 5, cdurypupyroulero, 
| | | , j 


cyleBa B (22), OcTaeTCH CipaBeJJIMBbIM (HECMOTPA Ha pa3spbIBbl Apa Ha «j\Ha- 
roHasM») OCobmleHHe TeOpeMbI 2 Ha ClyyaH MHOroMepHbIX OOactel. V3 (*) u 
M3 OWeHKH THMa (11) Aa cnekTpambHOrO payvyca cvieqyer: 
- Teopema 5. Ecau dynaxyua f (P,t) oepanuuena e@ o6aacmu Dx [0, ox), 
a(P,t) oepanuuexa 6 OOn2acmu X&X[D, 00) u 
t ) 
: eho € 4 \3 lp pr ; ; 
lim sup. \ de\ (wars) exp| cis | lee. dar <1 (23) 
PED 0 ® 


(20e rpp:— paccmonnue mencdy moukamu P’ uP), mo pewenue Kpaeéoli 3ada- 


4u (22) oepanuueno 6 o6aacmu O x [0, ox). 
PaccmMoTpuM KpaeBylo 3aja4y: 


k 

Ta A ae Hae ny Ba) Olas May «+ Ke) (24) 
EOE NG. sews Mb) = Oy (hae Sy oe pe as Oia, ee) Oe (Wag) see 
ee iesll Nd hts oid pi bas ce On Xa Fah ey Whi ly 0 Ay OO nl te ee 
€ HeMpOTHBOpeYuMBbIMH KpaeBbIMH YCJIOBHSIMH. 

Byem mpeqnouaratb, 4YTO MaTphia-pyHKuHA A (xy, X%2,...,X”) WM BeKTOp- 
VNKIBH | (Ag X05 a~ «> Xe)y Chas Xap. te Kh) Ce (4X1, Na, d= oe OR) a Cees 
-.«,X%e—1) HEMPEPSIBHEI” B: OONAeTH (0 <x; << 00; ¢ = 1,2;2.., 

: foe) co 
Teopema 6. Ecau \ sae \ 1 Aha +» <7) Xe) Oy ee Ne eo Ce pene. 
0 0 
xy Xp 


bynkyuu Ay (ay Kay eso Ley os Oe (Ras ¥ay +s Zea) | ee \ Gr. Be) dlr. 


0) 


0 
... dé, oepanurenol @ o6nacmu (O<x;< 00 i =1,2,...,k), mo wu pewuenue 
Kpaesoti 3adauu (24) oepanuueno 6 amoti obaacmu *. 
Oneccknit rocyJapcTBeHHbI mefarormueckHit MHCTHTYT TocrynHa0 
um. K. JI. Yuiuuckoro 15 IX 1958 


UMTHPOBAHHAS JIMTEPATYPA 


"C. Bauax, Kype hynxuionanbucro anamisy, 1948, crp. 35. 2 R. Paley, N. Wie- 
er, Fourier-transforms in the Complex Domain, N.Y., 1934, p.58. 3 M. A. P yTMAaH, 
FLAH, 101, Ne2 (1955). 4 @.Pucc, B.C.Hagp, Jlexunn no by HKUMOHaIbHOMy aHasu3y, 


1954, erp. 460. oA ET ay l ot, Acta, Math. s84.0Ne1 =? (1950). ° M, A. E mrp a= 


bo B, Ycn. Matem. Hayk, 12, Ne3 (1957). 7 A.H.Tuxonos, Boar. My, 1, 38.9 (1938). 
M. A. Pytmaun, JJAH, 108, No 5 (1956). 


k 


* Tlopegenne npu 4 x, co pewienna KpaeBol 3agaun (24) TipH JPyrux mMpeyznonoxe- 


é=1 
HUAX OTHOCHTebHO A (x1,...,X%,_) f(X1,..., X~) paccmarpHBan M. A. Pytman (8). 
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Hornagqn Akayemun nayr CCCP 
1959. Tom 124; Ni 6 


MATEMATHKA 


®, W. KAPNEJIEBHY 


PEOQESMNECKHE JIMHHMH WH FAPMOHHYECKHE ®YHKUHH 
HA CHMMETPHUECK UX NPOCTPAHCTBAX 


(ITpedcmasaexo akademuxom IT. C. Aaexcandposem 12 XI 1958) 


Ilyctb G — cBa3Had Nowlynpoctaa rpynma JIu, K — ee makcuMasbHasd KOMNaKT- 
Hai noyrpynna u Wi—ofnopojuoe npocrpanctso G/K. Vssecrao, yto no 
OTHOeHHIO K HHBapHaHTHOH Merpuke Wt aABJIAeTCA PHMAHOBbIM CHMMeTpHUeCKHM 
NIpOcTpaHCTBOM C HeMOJIOXKUTeCJIbHOH KPHBM3HOH. B pumMaHOBOM mpocrpaHcrBe 
HENOJIOXKHTEMEHOA KPMBY3AbI W3 OOOH ero TOUKH x Ha sMOOyI0 reoses44eckyI0 
{ MO?KHO ONYCTHTb MH NPATOM e€AMHCTBCHHbIA MepmenyuKyap xy (yey) (cM., 
Hanpamep, (*)). [lomox#um o (x, 7) =o(x, y). Hyctb Tenepb yo — reogesuyeckan, 
y Koropod BbIOPiadO MOJOKUTeIbHOe HaMpaBJeHHe, UH XEY%. Ecau y — npous- 
BOJIbHadA Peofesageckan, TO PyHKWAA o(X, Y) Hve2T KOTeusbIA HA GeckoueuHbli 
mpejed mpx x —> + oo no reogesuyeckod Yo. [Ipu stom, ecu mn Pt) = 30 

X>OO(XEY 
H TOUKA X BUXKeETCAH MOHOTONHO B +00 IO Yo, TO OCHOBaHHe y MepmenyuKky- 
sspa XY, OMyUkeHHOrO H3 X Ha Y, TaK?%K€ MOHOTOSHO J[BHKETCA B OJHY cTopo- 


Hy ('). B cuuly S3TOrO MOXKHO BBeCTH (PYHKUHIO P(Yo,¥) = lim o(x, y) AByx 


X->00(XEYo) 
HalpaBJIeHHbIX Teo es44eCKHX MpoctpauctBa Wt. (B asmsHeliwem nox reojesu- 
yecKkOl MbI Bcerja Oy eM NOj{pasyMeBaTb HampaB.ledHyto reojesuyeckyi0.) JlerKo 


“lOKa3aTb, 4TO (Yi, Y2) 9, (Yr Y2) =O (Ya, 11) H O(Y1y ¥3) <0 (Y1 Ye) + 


+ p(Y2, 3). Koueuao, AvIt HeKOTOpbIX Map TreofesHyecKHx CyHKUMA 9 (43, Ye) 
MOxKer paBHATecA OeckoNeusocTH. WyHKUMIO 9 (7%, %2) Mbl OyeM Ha3blBaTb 
paccTOAHHeM Mex Ay reojfesdyecKMMU {1 H Y2. CoBOXyMHOCTb reojesnyecknx 
yY TaKHX, 4rO 9(Y%,%o) = 90, Mbl OyeM Ha3bIBaTb HYJIb-MYYKOM (H-IyyKoM), 
coyepKalluM PreojesaueckyiO Yo. OroxkyecTBuJIdd reoyeswueckue, paccToaHHe 
M@KLY KOPOPbIMH paBHO HyVIIO, MOJlyYHM npocrpaHcTBo H-yyKoB %8. Ecau yy 
HW %2— Ba moOple reowesayecKkue MpocrpancrBa Wt, TO, OYeBHAHO, MA s11060- 
ro géG o(gy1, 212) = 0 (%1, Y2). Tlostomy MoxkHo cuuTaTb, 4TO Ha NpoctpaH- 
ctBe %8 JelicTByeT rpytina G c coxpaHeHvem paccroaHus. Byfem oSo3HauaTb 
yepes $B(I')) coBoxynuocTb H-nyyKos I’ rakux, uto e(I’, 1) < 00 *. 

Teopema 1. lax snboe0 v-nyuka TV npocmparcmeo B(V) seasemca 
CUMMEM PULECKUM PUMAHOBLiM NpocmpaHcmeom. 

Jipe reoyesuyeckve 1 H Y2 MpocrpancrBa Wt HasoBeM CONPAxK CHHBIMH, 
eclH cyuecTByeT g€G Tako, 4r0 gy; = Y2. JlwGaa reosesuyeckad y Mpo- 
cTpaucrBa JR sABAeTCA TpaekTopueli OAHOMapaMeTpHyeckod nosrpynnpr he (7) 
(— oo <¢t<(oo) rpynnpr G (¢—xKanosnyueckui mapamerp Nogrpynnet fz (y)). 
[IpH 3TOM MOJO2KHTeJbHOMY HalpaBJIeHHIO Y COOTBETCTBYeT MOJOMKHTEJIbHOe 
Hanpapuienue ocn ¢ (?). Jlerko BuseTb, YTO CJM Y1 H Y2 CONMpAKeHbI, TO NON- 
rpynmbl Ay(y1) U fe (ys) Takx*e conpmxenb. ITlycrb x — TouKa npoctpaxcrBa Wt. 
CopoxynHocTb BCexX 3JIeMeHTOB /y(y) JIA BCCBO3MO2KHbIX f H BCCBO3MOMKHBIX Y, 
MIpOXOAAMIMX Yepe3s TOUKY xX, Mbl OyfemM OOosHayaTb yepes Tx. Byqem TakxKe 
o6o3HayaTb Yepe3s Ky cTaluoHapHy!o Nosrpynmy TOUKH xX. 


* Wen paccmatpuBatb mpocrpanctTBa SP (I'y) mpHnatexut HM. UH. Mareuxomy-Wannupo. 
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Teopema 2. Ecau P (Yas Y2) << ©, MO 2€00e3UMECKUE 1 U {2 CONPAICEHOL. | | 

CpsxKeM c reogesnueckoi y pag rpynn. Tyctb G (x) (G°(x)) — COnOE aT ea 
Bcex g€G TakHx, 4TO 0(g7,1)< & a (gy, 7) = 0). Tiyerb, qanee, mails | 
nomrpynna hy(y) (—~oo<t< oo), G(y)—uentpammsatop H(y), 7 (y) = 
=T, 1 G(x) u K(x) = Kz 1 G(x), rae x — Kakan-HuOyb Touka reojesuie- 
CKOH Y. 

Oo ennr uTo rpynna G(y) avnanoruuHa rpynne K, BBeJeHHOM B :) 
BaxKHaA POJb KOTOPOH B TeEOpHH NpeycTaBsieHul U3BeCTHA. 

Teopema 3. Jan mozo umobol anemenm g us G npunadsescan epynna) 


G(x), Heo6xodumo u OocmamoxHo, “mobet OT EO ET lim hy ght, 20e y= 


t++00 

= Mn(1). | 
ite 4. IFpynna © (x) mpan3sumueno Ceticmeyem Ha npocmpaxucmee 
R(T), ede IT —xn-nywoK, codepocauutt y. 
V3 Teopembl 3 c.1efyeT, YTO AIA OOOH reogesHyecKOH Y MO2%KHO BBeCTH 
oTo6paxenne 1: G(y¥)— G(x) no popmysie yx (g) = ne hr ‘ght, rae he = he (Ds 


g€G(y). 

JlerkKO loKa3aTb, TO Y—HenpepbiBHbili romomopdu3sm G (vy) Ha & (x). | 

Teopema 5. Ipynna G°(x) ecmb npoobpas npu omc6pascexuu 1 epynnet 
K (1): (1). : | 

Brefem ete OLHy rpynny, CBA3aHHy!IO Cc reosesHyecKOH Y, OOO3HAYMB Yepes | 
Go(y) Mpoo6pa3 npu o1c6paxKenun y rpynnbt K (7). Jlerko Buyetb, TO Gy (7) 
€CTb HOPMAJIbHbI JemMTeb B G°(y). Tlostomy, ecsm I’ —nH-nyyoK, cofepKa- | 
mua y, H Y1ET, To Go(y1) = Go(y). CneloBatembHo, Aa smo6oro H-nyyka [ 
MOXKHO BBecTH rpynnbl G (I) = G(x), G(I') = G(x) u Go(T) = Go(y), Tae 
wel | 

Teopema 6. ITycmb Ty u T,—dea xw-nyuxa u p(Ty,T2)< 00. Toeda 
Oana moeo, umobdo G°(I\)=G(L,), Nneo6xodumo wu <Oocmamouxno, umoboi 
Go (T;) = Go (Iz). | 

Teomesnueckyio ¥ mpoctpanctBa Wt Hasopem reowe3uueckonH oOmero 
NOJOKeHHS, ecH m0Oble Ba 9/eMeHTa H3 T(7) KOMMYTHpyIOT MexK]Yy 
co6ol. OuesuqHO, 4YTO ec reofesMyecKkan Y1 COMpsxKeHa Feosesvyeckol _Y u 
“ —Treonesnyeckand OOulero NOwO*KeHHA, TOM Y; OOuero NowOxKeHHA. Tlostomy, 
Ha OCHOBaHHA TeopeMbl 2, MOXKHO TOBOpHTb O H-nyyKe I’ o6mero nosoKeHUus 
H O mpoctpauctBe $$(I) o6mero nonoxKenna *. 

Teopema 7. Ecau T!—n-nyuok o6weeo noaomenun u T,E8(T), mo 
Go (1) = Ge (Dy: 

Ilyctb Py) — nekoTopbii H-myyoK. O6o3HauHmM uepes IM(T) mpoctpauctso, 
nogyueHHoe 43 mpoctpancTBa $$ (T>) oToxXecTBJeHKeM H-nyyKoB I, y KoTopblx 
rpynnbt Go(I) (a sHauut, u G°(L)) cosnagawor. O6osnauuM Tenepb uepes G(T) 
CBASHYIO KOMMOHeHTY efuHHUbI rpynmnbr G(T’) wu uepe3s WN (I) — copoxynuoctp 
aneMeHTOB rpynmbt G(l’), ocTaBasiouMx Bce TOUKH mpoctpancrBa W(l) Ha 
mecte. Ouesnguo, uto N (I °) — HOpMaJIbHBIi jlesurestb rpynnst G (IP yi ITyctp 
@()—axtop-rpynna rpynnst G(I) no HopMasbHomy yesutemo WN (Ey? 
EctecTBeHHO paccMaTpuBaTb rpynny @ (I) kak rpynny BHKeHHi mpoctpaxcr- 
Ba WT). 

Teopema 8. J[na stmboeo n-nyuka T epynna (1) noaynpocma. Ona 
mpansumueno deticmeyem Ha npocmpancmee IR(T), npuwem cmauuonapnott 
nodepynnot ABAAEMCA MAKCUMAAGHAA KOMNAKMHAN nodepynna epynnot Q(T) **. 


B cuuy Teopemb! 8 Mbl MOxKeM CUHTaTb mpoctpaHcTBa IN (I) cummerpuye- 
CKMMH MH TOrO 2%Ke THNa, YTO H HCXOAHOe NpocTpaHcrTsBo Me. 


* Tpynnpt u mpoctpancTBa, aHaJiorvunble rpynnam G, (I) u npoctpanctgam G (I) / G,(T) 
(1. — n-nyuoK o6ulero noworxKeHHa), BBOJATCH B paOote (*), C KOTOPOl aBTOpbI sO6e3HO O3Ha- 
KOMHJIM Hac 2O ee ONYOMHKOBAaHHA. 


* 
* [laa equnoo6pa3ua rpynny, CocTosllyio W3 OHO! eAMHHIEI, MBI TakxKe Oyfem cunTaTb 
nosy npoctou. 


1200 


Henpepbisyyto i orpanMuenHy!o (byHkuuio f Ha mpoctpaucrBe Yt orHecem 
K mpoctpaHctBy R, ecun: 

1) [na mo6oi reoyesnueckol y cymecrByer lim f(x) = f (4). 

xX—+>+00(xGy) 

2) Ecam o(%1, %2) =0, To f (¥1) =f (2). Venosne 2) nosBosser TOBOPHTb 
o sHaueHuu f (I) dbyHKunn f Ha n1060m H-nyuKe YL. 

3) Tas su06oro H-lyyka [ wv s060 nocueqoBpaTesbHOCTH gy,..., Cail ee 
(gn €G) TakoH, u10 g,z—>e (e —equunua rpynnp G), lim f(g,l) = f(D). 


DyHKUHIO f €R nas0peM rapMOHHYEeCKON, ecaH JIA MOOBIX TOUeK Xo 
nH x u3 M \ f (kx) (dk) = f (xo), rhe K = Ky, —cratuonapuaa nogrpynna 


K 
TOUKH Xo; 4. (dk) — unBapwaHTHasA Mepa Ha K, HopMupoBaHHas Tak, To p(K) = 1. 
Hs (°) merko cleqyer, YTO BCAKad rapMonnyecKas (pyHKIMA OOpaulaeTcs B HY Jb 
mioObim onepatopom Jlanuiaca Ha mpoctpancrBe WM. 

Teopema 9. Ecau T, u T,—0ea n-nyuxa u ecau Go(T,) = Go(T2), mo 
Ona s0d0lt eapmonuueckoti dynkyuu f f(T;)=f(T2). B 4acmuocmu, ecau 
P| — A-nywoK o6weeo noaoscenun u T,€E 8 (Ly), mo f (Ti) =f (Ls). 

Ilyctb To — npousBoubHbId H-myyoK OOulero noswoxeHuA U S — noBepxHocTb 
TPpaH3HTHBHOCTH rpynnbl G B mpoctpaHcTBe $8, mpoxogaman uepes Py. Ortox- 
fecTBuB B S TOUKH, paccTOAHKe M@XKY KOTOPbIMH KOHeYHO, MosyuuM u3 S 
HekoTopoe mpoctpancTBo §. Mspectuo ('), uTo ecm YY — Mpou3sBOsbHaA Treoje- 
3HY¥CCKaA B MpOCTpaHCTBe HEMOJIOXKUTEJIbHOM KPHBH3HbI WH X — slkOOas ero TOUKAa, 
TO yepes X NMpOXOAHT M MpHTOM eMHCTBeHHaH reofesvuecKad 1, Taka, YTO 
0(%, 1) <<. co. Orcioga serko culeqyeT, ¥TO Ha M TpaH3uTHBHO jelcTBYyeT cTa- 
WHoHapHasA noxrpynna Ky, smo6oH TouKH x mpoctpaHctTBa Mt. B cusay KoMNaktT- 
HocTH K, Ha ® cyulecTByeT HM MpHTOM efHHCTBeHHaA Mepa, HHBapHaHTHas 
OTHOCHTeJIbHO rpynnbl Ky H HOPMHpOBaHHas Tak, 4TO Mepa BCero MpOcTpaHcTBa 
® papua 1. Sra mMepa 3aBUCHT OT xX, M MbI OyfeM ee OGC3HaUAaTb Yepes U(x; A), 
rae ACM. V3 Teopempt 9 cueqyeT, uTo ecu f —rapmMonnuecKkan (byHKWA, 
To dyuKunio f (I) MoxkHO paccMaTpHBaTb Ha mpoctpanctTBe §. Mpi Oyyem ee 


o603HauaTb Yepes f (N) CNR): 
Teopema 10. Jlza awb6ou eapmonuueckot dynkyuu f u awbolti mouKu x 


npocmpancmea Mt umeem mecmo dopmyaa f (x) = f (N) w(x;dN). 
N 


Teopema 11. Ecau o(N) (N E®) — npouseoronaa HenpepoleHan YNKYUA 

Ha ®, mo dyxxkyua f (x) =\ o(N)u(x;dN) seanemca eapmonuueckol  u 
M 
f(N) = ¢(N). 

Tlyctb Ty) —npov3po7bHpl u-nyyox. Hs tTeopempl 9 cwleqyeT, YTO eCJIH 
pyHkuma f rapMonnyeckas, TO dynKunto f(T’) MoxkHO paccmaTpHBaTb kak (pyHK- 
uHIO Ha mMpoctpanctBe MI), KoTopyio Mbl 6yfeM o6o3HayaTb yepes | (M) 
(MEM(T)). 

Teopema 12. JIna ab6oeo n-nyuxa T u sn6oti eapmonuueckol mynkyuu 
f QyxKuyuan f(M) ecmo eapmonuueckaa gynkyua xa npocmpancmee I(T) u 
MAKUM OOPA3Z0M MODICHO NoAyuUMe slwbyt0 eapmonuuccKyro dynkyuto Ha MT). 

Teopema 13. ITycmb x1, %,—O6e pasnole mouku npocmpaxcmea IW u 
I — npous6orenolli H-nywoK. Cywecmeyiom eapmoxureckue MYynKyuu fi u fe 
maxue, umo fy (X1) = fi (X2) U fo (%1) # fe (1). 2. 

Teopema 13 nosBomseT BBeCTH 3amMbikaHve Wt mpoctpauctBa Wk, cunTasn 
MOC OBATeMbHOCTb X1,..+,Xn,-+- TOUeK U3 IW cxognuelica, ecuu lim (Xn) 


n->0o 
cyllecTByeT Jia mo6oH rapMonuyeckol cbyHkumu f. IIpw stom ype Takue M0- 
CJICNOBATCIBHOCTH %1,.-.,Xn)-+- HW Yir+++>Yn,--+- CUMTAIOTCA CXOALIHMNCA 
K OMHOH HM TOH x%Ke TOUKe, ecmM limf (xz) =lim/ (Yn) aA mO0OOK TrapMoHHye- 


n—-Co n->Co 
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ecko (pyHkunn |. M3 teopem 10 u 11 serko cuegqyeT KOMMaKTHOCTb MpocrT- 
panctBa St. 

Jlnsa enyyas, Korga mpoctpanctBo Wt peawM30BaHo B BHe OHOpOs- 
Holi orpaHwyeHHoli o6macTH D B KoMMseKCHOM mpocTpaHcTBe, OvlM3KHe pe- 
3YJIbTaTbl TosyyeHbt B (°). OTMeTHM, OHAKO, UTO BBeJeHHOe 3]eCb 3aMbIKaHHe 


WM mpocrpauctsa Wt He copnayaer, BooOule ropopsA, c sambiKaHHem D o6.1a- 
CTH 

ABTOP MOJIb3yeTCA Cy 4YAeM BHIPAsHTb CBoIO OsarofapHocTb M. VW. Iareukomy- 
Uanupo, koTopbiii mpuBsiek ero BHUMaHHe K paCCMaTpHBaeMbIM 3f[eCb BOTIpOcaM 
HM C KOTOPbIM 9TH BOMpOCbI, OCO6eHHO B HadaJIbHOH CTafMu paOoTbl, MHOrOkpaTHO 
UW MJOOTBOPHO OOcyK,aJICb. 


McckoBcKHi HHCTHTYT Tloctynus10 
HWKEHEPOB XKeNe3HOAOPOXRKHOFO TPaHcnopTa 11 XI 1958 
um. M. B. Cramuna 
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Jloxnaynp Akayemun wayr CCCP i) 
1959. Tom 124, M6 _ ar 


MATEMATHKA 


MN. HW. KOBAJIb 


ACHMNTOTHUECKOE NOBEXEHME PELWEHMM NOUTH TPEYTOJIbHBIX 
CHCTEM JIMHEMHbIX PASHOCTHbIX WH JM®MEPEHLLMAJIBHbIX — 
YPABHEHUH 


(I pedcmaeaeno akademuxom C. JI. Co6oneeom 8 X 1958) 


ACHMMTOTHUCCKOMY MOBEAeCHHIO PelIeHH CuCTeM JINHCHHBIX Pa3HOCTHEIX H, 
ocoOeHHO, AudPepennasbHbIxX ypaBHeHH MOCBAUICHbI MHOFOUNCJIeHHbIe pa- 
Oorpl. B mMonorpaduax (1,7) w3m0x%KeHbI OCHOBHbI€ Pe3yMbTAaTLI HW NpHBeena 
oOwmupHad OuOMorpadua mo 9TOMy BoMpocy. B cratbe apTopa (°) yKa3aH OJHH 
cnocoO NpHBeyqeHuA TaKuX CHCTEM K MOUTH AMarOHaIbHOMY BUY. + 

B wHacTosimeH pa6ore uccmeqoBaHO acuMMTOTHYeCKOe MoOBeseHHe pelleHuit 
NOYTH TPeYFOJIbHbIX CHCTeM JIMHCHHbIX Pa3HOCTHBIX H AupPepenUMa/IbHbIxX yPaB- 
HeHHH. BpiesieH OBOJIbHO IWHPOKHH KJIacc CHCTeEM HW YKa3aHbl JIMHeEHHbIe MOL: 
CTAHOBKH, C NOMOLLbIO KOTOPbIX OHH MOryT ObITb IpHBeeHbI K MOUTH TPeyrOub- 
HoMy Buy. Ja sTHX CHCTeM MaTPHUbI MH HX Mpesedbl MOryT HME€Tb KpaTHble 
XapakTepucTuyeckne uncaa. Haliqenbl acuMNTOTHUeCKHE BbIPaxKeHHA PelIeHHH. 

1°. OwHuM ws MpocTelitiMx pa3HOCTHbIX MATPHUHbIX YPaBHeHHH, pellleHuA 
KOTOPbIX MOryT ObITb NOJLYYeHbI B KOHCYHOM BHJle, ABJIACTCA TPeyrouIbHOe ypaB- 
HeHHEe 


Yay Piet os Su; T.) C2 S =*595 So th ane BE (1) 


rye Y,— ucKoMaa matpuia; Rs — 3afanHas HeocoOeHHaH HWXKHAA Tpeyroub- 
Had MaTpuua. OHM H3 pelieHHi STOrO ypaBHeHHA ABJIAeTCA MaTpuila 


ve —= RaiRee2! . RS Ys (s >= So -- Ls 


Hapsagy c Tpeyrou/ibHbiIM ypaBHenveM (1) OyyemM paccMaTpHBaTb NouTH Tpe- 
YrOJIbHOe ypaBHeHHe 


X54. =(Rst+Cs)Xs (8 > So), (2) 
rye X;—wcKoMaxH mMatpuua; Rs; = || rijs || 1 (rijs=0, Korga i < j) — 3ayjaHHad 
MaTpHua ypaBHenua (1); 3aqanHat MaTpnita Cs = || Cijs Hes 


Tpe6yerca BbISICHHTb: KOra H B KaKOM CMbICJI€ ypaBHeHHe (2) uMmeer pe- 
lweHMe, 6/IM3KOe K peuleHuio ypaBHeHua (1)? Teopema 1 yaer oTBeT Ha 9TY 
3ayjauy. 

Teopema 1. Ypaenenue (2) umeem pewenue Xs, acumnmomuuecKu pae- 
Hoe pewenuio Ys ypaeHenun (1), umenno X,=Y;s+HsFs, ede mampuya 
H;—>0, Koeda s—>oo, u Fs—Ouaeonarbnad mampuya, CocmaébAreHHaA U3 
QuazonarbHolx aaemenmoe mampuyor Ys, ecau mampuuet Rs u Cs ydoeaeméo- 
pstom CACOYIOLUM YCAOBUAM: 

a) Na4UHAA C HeKOMOpPoed sHaYeEHUA Sy > So, BUCO. Cite == hie oh ie) tee 1s 
uoo- tie el (if = 12); n); 
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co Bri Bio 


i [Pee (rere 0,70,) |<us,< 00 (3) | 


vg = So U1=%py Up=Ajo 
(f= ly Qe eae 
Raitt Pict? ane ta le sp Ho 1g + eee) 


(ee) 
bro = So; Bre Ss if Koeda ef I] Dees = 0, 
S=S5 
Oro = Uti, Pro = ©, KOeda Tr. > 0, 
n 
—1 an n 0. 6. ys ’ ae * 
20€ YsFsa1 = Qs = || Qais|li U Ocjo, moocem Oolme paenHo | Crees: tive, 
k=1 


n 
> | Ciko, Fejo, |- 
R=] 

B Tpomwecce WOKa3aTeJIbCTBA TECOPEMbI YPaBHeHHe (2) C NOMOUbw NOACTa- 
HOBKH X,= YetHF; MPHBOAHUTCH CHauaJia K Ppa3HOCTHOMY ypaBHeHHto, a 
3aTe€M K CYMMa&pHOMY ypaBHeHitO, WH Np pelleHHH MOcJIeqHero NpHM eCHACTCH 
MeTOA MOcCJeOBATeJIbHbIX npHOvJIWKeHHH . 


Ilpumep l. 
MOS (RseSGQED (Snpp2H, 17))) ae 
rye MatTpHupl PR, = ; || noc ge 24 ; ne YROBJIETBOPAIOT YCJIOBUAM (3). 


Pewenuem ypapHenut Ysi,—R;Y, (s>1), Yi =E, sBanetca Matputla 


Y,= fuss ill Torya Fs = E uX;=Y,+H;~Y-;. pu stom, ecm H, = 


2 5S yin! 3 
=|! msl, TO [is| <2” (i, i= 1, 2). 
2°. Ilyrem npwBeyeHHaA K MOUTH TpeyroJIbHOMy Buy (2) MO*KHO uccse,O- 
BaTb ACHMMTOTHYeCKOe MOBeeHHe PelueHHH ypaBHeHHA OoJiee O6uero Bua 


Zst1 =(As+ Ps)Zs (8 > 5p). (4) 


TIpeanonaraa, uTO 9TO ypaBHeHve (4) He ABIAeTCA MOUTH TpeyroJbHBIM, 
Tpe6yeTcA BbIACHHTb, B KaKOM Cjlyyae HM C MOMOILbIO KaKOMH MOJCTAHOBKH OHO 
MOKeT ObITb MpHBeeHO K NOTH TpeyrOJIbHOMy BUHAY, H TaKWM MyreM HaliTH 
ACHMMTOTHYeCKOe BbIpaxKeHhe eFO pelleHHit. 

Teopema 2. //onoocum, amo Oana ypasnexnun (4): 


a) cywecmeyem Heocobennan npedenoHan mampuya A = lim Ag, 
S—00 
6) emecme c ax0pdanoeot dopmou Js mampuyst As ycaoeuio (3) ydoeaze- 


meopsaiom mampuyol(A As)" = (As+1— As)" = || Asta — As||-|J Plt w |] Ps lie |} AIT 
nonywennele Coomeemcmeenno us mampuy AA, u Ps 3amenoti ecex ux anemen- 
moe cooméeemcméecHHo Hopmamu * amux mampuu; 

B) Heocobennole mampuyo B; u B, dcbyndamenmaaronole ** coomeemcméeenno 
daa mampuy As u A, 63amel makum o6pasom, umo limB,=B u ux npous- 


s—>0O0 


BONbHOIE INEMEHMbL NOCMOAHHOELE. 

Toeda c nomoujoro aunetinoti nodcmanoexu Z,;= B.X, ypaenenue (4) npu- 
e0dumcA K NoOUMU mpeyeoronomy eudY (2) U Umeem pelleHUe, acCumnmomuUte- 
CKUM BolpasceHuem Komopoeo ABAREMCA Npouseedenue BsY;, 20e mampuya Y,;— 
pewenue ypaeHenusn Y 544 = dsYs (S > 8). 


n 
* Tloq Hopmoi matpuyst A = || a,; ||] Mbl MoHMMaem uucso || A || = max ¥ a 
1<qicn j=j 


he DyHAaMeHtatbHoOH AWA MaTpHybl A HasbiBaeTCA MaTpHa, COCTaBMeEHHad H3 COOCTBEHHEIX 
BeKTOPOB STO MaTpuyb A. 
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H. M. Panonoprt (?) qoxa3aa, uro Korga Matpuua A = lim A, ne umeer Kpat- 
Sco 


HbIX XapaKTePHCTHYECKHX YC, TO, B CMY MpesMmooxKeHH Teopemb! 2, ycvio- 
BHIO (3) yAoBnerBopsioT MaTpuul J; (quaronabHan) u (AB,)*. [pu yoKa3a- 
TEJIbCTBE TeOpeMbI 2 YCTaHOBJICHO, YTO 9TO MMeeT MeCTO HB cuyYae, Kora 
MaTpuubt A, u A wMeloT KpaTHble XapakTepucTuuecKHe uucua. 

IIpumep 2. 


ISS ae eer! 


Zs44 = AisZs, As = | eh f4% 


sS—1 
, SR “Gla 2): 
k=1 


STO ypaBHeHve He ABJAeTCA MouTH TpeyrompHbIM. Marpunn A, u A = lim A, 


$>0o 


UMCHOT KpaTHble XapaKTepHCTHYeCKHhe UHCJa. 


2 Gout 10 Pai ke “aft! 
1, Ro ees (AA,)' = s* |, ; || yxounersopmon ycu10- 


BAM (3). Pewienuem ypaBHenua Ys4,=JsYs (s > 1), Yi = E, Oyner matpuua 
s—l1 s—l1 

4 

b || , as=|] (2+), b= >) (2+ 44). Mono saath By = 


R=]. iri 
= 0 1 Ss 
=| 4) tome z~ arma), Af, 


OrtmetuM, uTo Matpuubl A; XH A=limA, npumMepa 2 umelor KpaTHble 


S00 
xapaKTepucTHyeckHe uncsia. IlostTomy Kk paccMaTpHBaeMoli cucreme He MpHMe- 
HAMbI CNOCOObI, paspaOoTaHHble B (1,7). 

3°. Vi3noxkKeHHbIle BbIILe pe3YJIbTaTbl, OTHOCAMIMeCH K aCHMIMTOTHYeCKOMY 
MOBeJeHHIO PelieHHH CHCTeM JIMHeCHHbIX Pa3HOCTHbIX YpaBHeHHl, MmepeHocsATCA 
Ha JudpepeHuvasibHble ypaBHeHHA. 

Kak H Bblile, Oy eM paccMaTpuBaTb udpepeHiiMaJIbHble MATPHUHbIe TpeyrOuIb- 
HOe H MOUTH TpeyrovJIbHoe ypaBHeHHa: 


Y(t) =R(E)Y (tf) (E> by); (5) 
X(t) =[R() + CM)IX (EL) (2 to). (6) 


IIpu stom 6yyem mpeqnoviaratb, YTO HWKHAA TpeyrowJIbHaad Matpuia R(t) Heoco- 
6eHHaA WM ypaBHeHve (5) uMeeT HeocoOeHHoe peluenne Y (f). 

Teopema 3. Ypaenenue (6) umeem peuenue X(t), acumnmomuuecku 
paernoe pewexuro Y (t) ypaenenua (5), umenno X(t) =Y (t)+ H(t)F(t), ede 
mampuya H(t)—+0, Koeda t->oo, u F(t) — OuaeonanbHaa mampuya, cocmae- 
ACHHAA UZ OUAZOHANHOLX 9|aAeCMeHMoE mampuyor Y (t), ecau mampuyol R(t) 
u C(t) yooeremeopAtom CAedytOlUM YCACBUAM: 

a) Ha4UHAA C HeKOMOpoOZO 3HAYeEHUA TT, > ty, AUGO 9; (t)=Re [ri t) —7j(H]>09, 
MuOOMO Ey 0 (lf = 1, 2, », 1). 


Matpuunt J, = | 


i= dc, 


6) \ | res (te) | \ | Pep (ta) | - \ [rov(to)| \ sip (tidtidty .. dtidtes 
lige a7; (Ep) agi (ty) a;j(tq) 
<U (To) < (7) 


(sialyl eh ek lp oan, gy 1), 
Xeult) = to, Bea (i ye= t; Ko2eoa Ysu = \ Psu (t) at == == 62), 
is 


0 


su (t) =t, Bsu (¢) Ha Ee2 5 Koe0a Vr OO, 
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ede Y (t) F- Lif) = Q(t) = |laa(dlir wu 5,;(t) Aooicem OoliNe pagxo 5 Cre (t)| 
; | Fuss) 
u >) Cip (t) ge (t)|. Hameepaa amoeo ycaoeun moxcem 6o1mb OOKOKpamHolM. 
hal qkj | p 
k=] : 


IHpumep 38. 
X'(ty={(REYV+CMIXG) 20), - XO) =E, 


10 Leleal| | 
rye MaTpHub R(t) = ith | He G.( ise e| “et | Y]OBJIETBOPAIOT YCJIOBHSIM (7). 
PeiieHveM COoTBeTCTBYIOlUero TpeyroubHoro ypaBHenua Y'(t)=R (t) Y (t) (t0), 
en) 
Y (OL=E,...6ynet ..Matpuias Y (f) =e i q Tlostomy X(t) ~Y¥(i di 


Bo MHorux culyyanX C MOMOUIbIO JIMHEKHOH MOCTaHCBKH K NOYTH Tpey- 
rOJbHOMYy Buy (6) MOxXHO MpHBecTH ypaBHeHHe Ooylee OOulero BHA | 


Z(t) =(AH+CWIZ() US) (8). 


H TaKUM ITyTeM HaliTH aCHMMNTOTHYeCKOe EblpaxkeHve ero pellleHuit. 
Teopema 4. JTonoocum, 4mo Onan ypaeneHus (8): | 
a) cyiuecmeyem HeocobeHnHan npedenonaan mampuya A = lim A(t); 


t 00 
6) emecme C i hag gopmoti J (t) mampuyer A(t) ycnoeuam (7) yoos- 
neméopsiom mampuuol | A’ yf lfe a u ||P (t)I)- 1/1, noayternee coomeem- 
cméeHHO us mampuy A’(t) u P(t) samenoti ecex ux anemeNMos HOpMamU 
amux mampuu; 
B) HeocobeHHole mam purges B(t) u B, dyxOamermaaonole coomsemcmeenHo 
Oana mampuy A(t) u A, eol6panol makum o6pasuom, umo lim.B(t)= B, u ux 


t>00 

NPOUZBOALHOIE IACMENMOL NOCMOAHHOELE. 
~ Tocda ypaenenue (8) C nomoijoto aunetinott nodcmaHoeKku Z(t \= B (t) X (t) 
npueodumca K noumu mpeyeoroHomy eudy (6) u umeem pewenue Z(t), 
acumnmomuuecku paenoe npousecdenuro B(t)Y (t), m. e. Z(t)~ B(t)Y (8), 
ede mampuya Y (t)— pewenue ypaenenua Y'(t) = J (t)Y (t) (t > to). | 
Kuesckult TocyapcTBeHHbIM mef§arorwuecKHit HHCTHTyT Tloctynusato | 
um. A. M. Toppxoro 8 X 1958 


WMTHPOBAHHAAH JIMTEPATYPA 


1W. M. PanonoptT, O HeKoTOpbix aCHMIITOTHYeCKHX MeTOJax B TeOpHu Audep eH- 
UHaJIbHbIX ypaBHeHHH, 1954. = IP Be eM a H, Teopua yctoliuupoctn pewmeuni gudde- — 
penunanbubix ypapnenuii, WJI, 1954.. * 11. HW. Konaap, JIAH, 114, Ne 5 (1957). 


Horknanm AKkanemun BHayErsCCEP pros Mire 5] 
1959. Tom 124, N 6 


MATEMATHKA 
H. M. KOPOBOB 


O TIPHBJIAD)KEHHOM BbINMCJIEHHM KPATHbIX HHTEFPAJIOB 
(I]pedcmasaeno axademuxom H. M. Buxoepadosum 21 XI 1958) 


Ilyctb p >3—npoctoe. Jlaanenoro n> 1 o6o3snaynm uepes H(z, -.., Zn) 
cyMMy 


| 51d CA er a en Lh [1 Seon n (2sinn{“2})].. =] it (2sin oath, 


rye 21, ..., 2n—MNpPOH3BOJIbHbIe Wemble u3 wWHTeppata lmoz<qcp—l vl 


J kz, | kz, 
le UpoOuasa Oust uacsa Bate 


Ilemble Q;, Q, ... OYJCM Ha3bIBaTh ONTHMAABHHIMU KOIPPHUNEH- 
TaMH, ecw 1<Ca,<p—1 u Mpm 3aqaHHbIxX ay, ..., a (v>1) BennunHa 


Qy1,; PaBHa OJIHOMYy H3 3HayueHHH z (l<z<p—l1), mpu KoToppIx jocTHraetT- 
CH MMHMMyM ff (ay, ..., Qy, 2). 

Paccmotpym (byHKuHio / (x1, ..., Xs), 3afaHHYlO B e/[MHHYHOM S-MeptOM 
Ky6e (s > 1) a6comoTHo cxoqamMMcaA pajyom Pypbe: 


s (oe) 
PGi teehee mC (m,n) eteeaeeee mee Na 


My, ... + My =—OO 


Teopema 1. Ecau cytuecmeyrom Koncmanmot a>>1 u C=C(s) ma- 


Kue, 4mo Oasn Koagddqbuyuenmoe Pypoe GynKyuu f (xy, ..., Xs) evlnoANsemMcsA 
YCnoeue 
| C 
VG (ys Sig es as 
[(lmi[+4)...(jme| + 1)" 
mo Ons @6CAKOeO saa ONMUMANGHOLX KOIGPUULEHINOB Ay, As, np 
fee 
Ey (Rk) = | (v= 1, 2, ..., s) Ova awdoe0 ¢>>0 cnpaBeqauBa oleHKa 
4 * ee {oN 
\ aFo & zee wae Hs) ax; ay tal te Ge i ?p >) i fer (k), ab et] ae (R)| — one } . (2), 
0 6 R=1 


— ONTUMAJbHbIe KOPPMILMeHTHI. 


TlokasaTeabcTBo. [lyctb a,‘ d,. 
Mpumensa WHAYKILMO, 


Jlerko mpoBeputb, uTo H (a,) = p—1— Qin p< oO 
Novy YAM 
H (Qy, GON F Ont) = min H (a4, es MOR z) a 
LSzsp-1 

= 4 se 5 p—t—2Inp, , Be 

3 res » H (a1, ae ae z) = eure ne — (41, x abt Qn) <p 
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Takum oOpa30M, quai Bcakoro s > | 


H (Gijn eae (3) 


[lycTb BeMUMHbI 6(2) HW tm OMpefedeHbl PaBeHCTBaMH: 


Oe: {1 mp a=0(mod p), a npw im = 0, 
\0 npn a3=0(mod p), "\O npa m0. 
Tina «>> 1 o603Hauum uepe3 T,(a,, ... , As) CYMMY 
shee (a1, toes as) — Sr xe ola ass) a0 
Pe een [(l mtr] + Ty.) +++ (lt, | + Tm. )) 


rye 4’ osHauaeT, 4TO Mp CYMMHpoBaHHH HUCK JOUaeTCAH CHCTeMa y=... 
... =m; =0. Tlomp3yacb qua O<C x <1 paBeHcTBoM 


p—1 Qnimx 
; ¢ 0 
1 — 21n (2sin xx) = > Tp ere a ’ 
m=—(p—1) iad 


rye 6 =O(p,x), |9| <1 wu (x) o3Hauaer paccTosHMe OT x AO OnMKaHUero | 


Wesoro, MOYYMM COOTHOLeHHe, CBA3bIBalollee BesMUHHEI H (ay, ... , Gs) H 
(Ch Sere 8 | 
OT (Gi ees Os a Aas Vos he 10s) = Pi 208345 Zin py a eee 
Orcioja B cnuly (3) CeqyeT oleHKa 
2s (3 + 2 ce 
Ty (ay, ... 5 6) << SER SEPY 
Sameyan, TO 
Bad 8 (aun: +. am.) . 
Tie 4d) eS oe = 
My w+) Mg =—(p—1) (| ie | "i “m) mm ( ne 7 Tm.) ‘ 
Ee (Gis et aCe). 
JIA BCAKOTO JleHCTBHTeJIbHOrO «% > 1 nowy4HM 
2s (3 + 2 ba i 
Te. (Cama es tone (4) 
Ilyctb Tenepb « >1. O6osHauum yepes R pasHocTh MexKy cpeqHHM 3Ha- 
yeHHem (pyHKuMH f (%1, ..., Xs) H ee@ HHTerpaviom: 
_ 1 1 
RSS Pe, BON \ ion, lds den 
k=1 0 0 
Toub3yacb passioxKeHvem (1), B cHy ompeqeneHna Bemwunn &, (Rk) noy4HM 
ee 
Ive » C(t, ..., ms)8(aymy +... + asMs), (5) 
Ty oe ms =—0o 
Pat By 
rR <e y (am, +... + am.) 


mp com, = (pony ate) cae es Niet A 
pe (6) 
Lm | +4)... (/my] + 1)y% 
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‘Te CyMMupoBanue B X, pacnpoctrpaHeHo Ha CHCTeMbI m,, ... , Ms, B KOTO- 
PBIX XOTA Obl AIA OMHOK u3 BeHUMH my, CyyeT iy | =p. 
Jlerko BuyeTb, 4TO 3 (4) qa BcaKoro s > 0 culeqyeT olueHKa 


vere 8 (aqumy + + a.m.) 
71 On Ore s s 4 
ae NL a Gina tee (iP 
n:, .... es [( my | + 1) Be (| my | + 1)]* SS « ( A s) 6) jee 
OleHHM Tenepb cymmy ¥,: (7) 
x d(aym,+...+ a,m, ) 
1 [ml +4)...qm,(4 51" ~ 
Ss co 
8 Sa 
<y > Sees or 
v=, Tits, veer My_4) My ty, ane Ms =—00 |m,|>p [(| my | = 1) een ets (| mM, | ae 1)] 
O , fos p—1 
pedcTaBiaa m, B Baye m,= mi p-+r, (m, + 0, ec SS HM 3aMe- 
yaa, 4YTO B cyMMe (8) KaxkJOH (uKCHpoBaHHOM cHcTeMe mm, ..., My—4, 
My41, +++, Ms COOTBETCTBYeT eCMHCTBEHHOe 3Ha¥eHHe /,,. pH KOTOPOM cyla- 
raeMble OTJIMUHbI OT HYJIA, MOJYYHM 
2 2a \s 
0 (ait =... Csr.) pene Near) =0(=), (9) 
1[(| | +4)... ([m, | + 4)]* p* ie 
) V3 ouenox (6), (7) u (9) cueayer yTBep»xxqeHHe TeopeMbt. 
Teopema 2. Jaa ecakoezo a >1 cywecmeyem gynxyun f(xy, ..., Xs), 
Koadquyuenmot Pypbe Komopot yOoereméeopstom YCAOCBUIO 
G 
C(t, o>. , Ms) |) << ——_—___—_—____—— 
LG Mh JS ae ie Cm] 

; 7 Kae. 
maka, 4mo, KaKoéol Obl HU OblAU UYeNble Ay, Ag, ..., Npu &(k) = } 5 } 
Rye sl, 2, oS) OY Oem 

1 1 nl p 4 
\ ats \ i Gaedees Xs) dx, ...dx%s —— SFE (), tay (Oe 
0 0 k=1 


JA JOKa3aTeJbCTBa TEOPeMbI JOCTATOUHO paccMOTpeTb CPYHKILHIO 


us PG aoe eal: Xs) 
PC re mene ee aa fae ek ease ES 2 
Wie a, [’/2 ({ my [+ 4)... (| m, (ae 1)] 


HB BbIpaxkenuw (5) BbIeHTb CJlaraeMoe, Noyyaloleecd NpH Mm, = Pp, 
ie ey We = 0. : 
Ouenka, yKa3aHHad B TeopeMe 1, CHJIbHee OWeHOK, HalieHHbIX [PyruMu 
MeToyiamMu B pa6oTax (3,2). Tak HanpuMep, nyctTb (pyHkuna [(%, ..., Xs) 
O21) eee) 


3ajlana pxjom (1) H uMeeT HempepbIBHyto MpoHsBOAHytO v3 59 Se aT Torya 
too 


yaa pasnocta R Mexkyy wHTerpasom dyuKumw f (x1, ..., Xs) HM ee cpeyHMM 


3 JLAH, rT. 124, Ne 6 4209 


3HauecHHeM, B3ATBIM B p TOUKAaX, H3 paOoT (1,2) cuefyloT COOTBETCTBEHH 


OLleHKH 
R=0(>=) « R=0(-), 
Vp pP 
; e Wes 4* 
THe (ES tees eer, 
V3 Teopemb 1 HacTosujeli paOorbl NosyuaeM B 3TOM CJIyuae 


R =0(=-). 


ka 
Teopema 2 moKa3bIBaeT, YTO OlleHKa (2) quia & (ek) = —| yxKe He Jory 
CKaeT JlaJIbHeHiero CYWIeECTBCHHOrO YJIyYUleHHA. 


Marematuyeckui uucTuTyT um. B. A. Crexsosa Tlocrymus10 
Axkagemun HayxK CCCP 19 XI 1958 


UHMTHMPOBAHHAA JIMTEPATYPA 


| 
} 


DH. Mo. Ko pio oo.B, UAH ila New 6, 1062 (957). 20s @a bist) alee \\ relent n) 
Sci. Record, New. Ser., 2, Ne 7, 215 (1958). 


e fal 
* Tounee, B pa6ote (2) onenKka R =0(-) MoulyueHa B MpefNonoxKeHHH, 4TO KpOM 


Ot (a ae 7.) hay et x.) 
2m ; cyulecTByeT TakxKe HM Bce MpowsBogupie ""** "Ss! ag 
Kanne One On7 ts Ons 
Ss 
M+... +a4,=2s nu a,— mo6ple uenbie 13 HHTepBasia O< a, < 2s, 
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Aorsane Akanemun wayr CCCP 
1959. Tom 124, Ne 6 ee 


MATEMATHKA 


H. H. MEAMAH 


O HYJIAX OMHOFO KJIACCA HEOJHO3HAUYHbIX ®YHKUMK 


(ITpedcmaeaeno axademuxom JI. C. Tlonmpseuneim 6 XI 1958) 


1°. Paccmarpupaiotces o6actu © co caeqyioujumu cBolicrpamu: Ll) Touxa 
Z= co ABIAeTCH BHYTPeHHe us FrpaHM4Ho TouKOl; 2) & —rpanuya & —. 
COCTOHT M3 KOHeYHOrO UWJIM CYeTHOrO YHCJIa KYCOUHO-aHaJIMTHYeCKUX KOMMOHEHT, 
Mpwyem soOoH Kpyr MepeceKaeTcs JIMUIb C KOHCYHbIM YHCJIOM KOMMOHeEHT rpa- 
HMbI; 3) Karkad TOUKa PpaHUllbl JOCTHKHMa HM UMeeT YPJOByIO OKPeCTHOCTS, 
He cojlepKalllyro pyrux ToueK rpanuupt. Tog @ nonumaerca yYHMBepcaJIbHan 
HakpbiBalollad oOsacTH &. Uepes Ge Oyyem OOo3HayaTb O6sacTb GY, rpannua 
KOTOPOH COCTOHMT H3 CHCTeMbI $ HHTepBaJIOB BeLeCTBeHHOH ocu. Cayyuai, Kora 
8 cocTOKT M3 OfHoro OecKOHeyHOrO HHTepBala —oo<x<-+ 00, 6yjlem Ha- 
3bIBaTb OCOObIM H BCerfa ClellMabHO oroBapuBaTb. log G B oco6om cury- 
yae OyJeM NOHHMAaTb BepXHIOIO WIM HY2KHIOIO NOJIYMJIOCKOCTb. OJHO3HadHyio 
aHaJIHTHYCCKYIO B G (G) cynxuno f(z) Synem waspBaTs ZonyctTuMo li 
B & (G), ecum f(z) = g(z) + iA(z), rae koMnoneHTH g(z) u A(z) — ofHosHa4- 
Hble AHAJIMTMYECKHE BIVIOTb 1O peryJIAPHbIX ,TOUeK TpaHHsl G (G) 4 Bene- 
CTBeHHbI Ha rpaHune & (G). Moy f(z) nonnmaerca Ppyuxuna f(z) = g (z) — 
— ih(z). Ha rpanuue f(z) = f(z). 

Onpefenum B & (G) cegytoulve Knaccbl JOMycTHMEIX yHKuMH (Mpeyno- 
jlaraeM, 4TO KOMMNOHEHTH! g(z) HW A(z) He WMeloT OOWWMX Hyveli): 

I. Kaacc H dyuKuui, He umerounx BG (G) nysei. 

Il. Knacc B cynxunit, yqoBmerBopatoulux Jia BcaKoro 4 >0 HepaBeH- 
CTBY | f (2) : abil + mpu o(z) > Ry (4), rye o(Z2) —HWKHAA rpaHb JIM 
KPHBbIX, COCJMHAIOWIMX TOUKy Zz OOnacTu & (G) c PuKcupoBaHHoH Ha Ka <OM- 
HHOyb WHCTe TOUKOH z= 0. 

Ill. Knacc HB, spastouiica mepecesenuem kuaccop H u B. QnemMexTbl 
Knacca HB xapakTepu3yloTca HepaBeHCTBOM 


FFO:FOl<1, z€G @G). 


ByjleM Mosb30BaTbCA CTaHapTHbIM OOosHayeHMeM 7 (Z) Ana PyHKUMH, Jony - 


~ 


crumofi 8 @ (G), Bemectsesno Ha rpanuye G (G) wu oroSpaxaiomet G (8) 
B HoslymocKocTh Imt > 0. B wacTHocTH, BO3MOxKHO * (z) = 0. 
CnpaBeyinBa c.leqyloulad TeopeMa THMa Pparmena — Jlungesnera: 
Teopema 1. J]ycmo 9(z) mepomopdxaa @ © dynkyun u na epanuye 
G Jo(x)|<1. Ecau npu mobom e€>0 | o(z)| <M, | e-** | npu 


* B pa6ore (*) kacc HB onpeseansca o6paTHbIM HepaBeHCTBOM, T. €. 9/ICMCHTOM K4IaCe 


ca HB na3pipaacb He bynKuua f(z), a cpyHKuuaA f(z), TO BeCbMa OCJO>KHAIO cbopM yun - 
PpoBKH psa Teopem. Bce pe3y.1bTaTHt paOoTp! (1), 3a HCK/OYeHHeM TeOpeMbI 4, BepHbl He 


TONbKO Aun OGnacteli TAA Op, (Wg), HO H Asia OOacTelt THNa & (). 
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0(z)>Re(s, Me), mo npu ao6om4 >O0 | ¢(z)| <1 +7 npu p(2) >Re (7). 
Ecau dynxyun (z) ne umeem @ & noatwcos, mo | ¢(z)| <1, z€ &. 
CueyeTrBue. Ecau dynxuua f(z) yyosnersopset B & (G) Hepapeu-- 
erpy |f(z):f(@)|< Me | e* | mpu 9 (2) > R(Me, &), 70 F(2EB B 
& (G). 
2°. B oco6om calyyae Klacc JOMyCTHMbIX (yHKUHH coBMafaeT C KsaccOM! 
Hembix (pyHkuwi u kKaaccs) B u HB Opi u3syyeHb! B paborax (7 *). OTH 
VicCJIeJOBaHHA ONMpasucb Ha TeopeMbI HiBepceHa O JOCTHXKHMOCTH BCeX TOUeK: 
rpaHUllbl PHMaHOBOH MOBepXHOCTH MepOMOpiHOH SyHKUHH HW O NoBefeHHH Me-: 
PpOMopHOH (byHKIMH B OMHOCBA3HOH OONaCTH, BAOJb TpaHuitbl KOTOPOH PyHK-) 
MA CTPeMHTCA K ACHMMTOTHYeECKMM 3HayeHHAM (cM., Hampumep, (4), cTp. 79) 
vu 229). Ilpu nepexoge oT oco6oro culyyad kK OOIeMy MOJIyYeHHbIe B paoboTax) 
(?,%) pe3ybTaTbl! MO,MHLMpYIOTCA B COOTBETCTBHH C MOsM@MKallveh TeOpeM’ 
Vpepcena. Ss | 
Tlycts M—muoxectso Touek o6nactu, & (%), 'B KoToppix ® | €(z) | =| 
= | f (z):f (z)|>1, a M—rpanuna M. Tycrs z = z(C) — bynkuua, oOparnaa 
x C(z), paccMarpuBaemoli muub B & (G); N—mnpoo6pas muomectsa M Ha 
pHMaHOBOH NoBepxHocTH (byHKuHH 2(C) vu N —rpannna N. Ilyctp U — nexoto- 
paa komnonenta M u V — coorsetcTByloujad KoMnoHeHTa NV; rpaHwunble TOUKK 
V coorsetcTByioT M60 rpaHMyHbim Toukam U, M60 acHMMTOTHYeCKHM 3Ha- 
yeHuamM c mytama BU. Ecan f(z)€8, To acumntTotuyeckve 3HayueHus f (Zz) 
Bp U no Mogysuo paBHbt | uw Bca rpaHutia V sexuT Haq OKpyKHOcTbW |C|=1 
Teopema 2. Ymeepacdenun f(z)€B u mxoscecmeo N cocmoum u3 Ko- 
Heu4HO2O XUCNA NOAHWIX AUCMOB, PacnonooiceHHelx Had OOAacmowo |C| >], 
akeueanenmnol. Yucao xyaeti f(z) ¢ G (@) paeHo 4ucay aucmoe N. 
Onpeygeneune. TpanynuHokh KpaTHOCTbwW TOUKH Z Ha3biBaeT- 
CH KPaTHOCTb, C KOTOPOH TouKa Zz BxOJUT B rpaHuuy M, es 
Teopema 3. I/ycme f(z) = g(z) + ih(z) —donycmumaa @ &® dyxkyus 
U MOUKA 2 ABAAeEmMcA k-KpamHolm KopHem ypaenenuan h(z)/g(zZ)=h, 2de b 
BeLECMBEHHO (Ah = Co He UCKAIOWaemcA). Toeda epanuunHaA KpamHocmb mo4Ku 
Zy eCMb yenoe wwUucao, pabHoe: k, ecau 2,€@ ; Monk, eCAUu 2) ABAKEMCA Yeso- 
gol mouKOlL 2paHuyel C pacmeopom an u ak wemnoe; 41/,(ak-+ 8), ecau ak He- 


gemnoe. Ilpu smom e = —1, ecau argf(z) yOoleaem @ mouke 4%; e=-+1, 
ecnu arg f(z) eo3pacmaem @ mouKe Zp. 


Wpumeuanne. Jina yonycrumerx B & (G) cynKuni Bemmunnpl ak ap- 
JAIOTCA UCcIbIMH MOJIOMKHTCJIbHBIMA YHCJIaMH. 

Onpeyenmeuue. CymMMa rpaHv4HbIx KpaTHOCTeli BCeX KOpHeli ypaBHeHus 
h(z):g(z) = HaspwBaetca X}-HHAeKCOM byHKuUN f(z)=g(z)+ih(z) 
MW o6o3HayaeTc# yepes S) f. 

Teopema 4. Hxdexc Sf mynxyuu kaacca Bomxocumeanono_o6aacmu (®) 


He npesocxodum uucaa Hyrelt qynkyuu f(z) @ G (G), u ecau *ne aeanemca 


law 


acumnmomuuecKumM sHaXeHUuemM omHowenun h(z):y(z) 6,6 (G), mo undexc 
Sxf paeen aucay nyaeti f(z) @ & (G). 

IlpumMeuanne, Ecum nepeceyenve o6nactu @ c oKpecTHOCTbHIO TOUKH 
Z= oo pasOuBaetca Ha k ofHocBa3HbIx O6sacTe u f[ (z)EB(S), To cyxnKuus 
h(z): g(z) MoxkeT uMeTb B @ He Govlee & acuMNTOTHYeCKUX 3HaueHui. 


3°. PaccmorpuM HekoTopble HanOoviee MpocTble HW BaXKHBIE THI! OOsacteli Ga. 

1. Cucrema 8 cocToMT M3 KOHeYHOrO uNCca MHTepBasloB HW COjleprKHT He 
Cosee OfHOrO MOsy6eckoHeyHOrO HHTepBasia. Takyto cucTemy G6yem o603Ha¥uaTE 
yepes Py. O6acTb Gp, KOHeYHOCBA3aHa, a OKPeCTHOCTb TOUKU Z == co OJIHO- 
cpasHa. Tlostromy B M dynxuua C(z) Kacca B MoxkeT MMeTb He Goslee OfHOrC 
ACMMNTOTHYeCKOrO 3HaueHHA. 

Teopema 5. Hxdexc Sf sm6oii Oonycmumoii ¢ Gp, dynxyuu f (2) 
umeem OAA BCEX BeLYeCMeeHHbIX h 3a OsyMA, OvIMb MosKEM, UCKAOYEHUAML 
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OOHO U mo se munosoe sHauenue Sf. Hck atuumenonole snavenua menotue 
muno6oeo0 UU cCcoomeemcmeyiom , paeHblm acumnmomuuecKum 3HQUeHUSAM 
A(z): g(z). Ecau umetwomca dea uckaruwmenonolx 3HQYCHUA, MO MUNoBoe 3HA- 
uenue Sf = co u gynkyuna f(z) umeem 6ecKoneuHoe 4UCAO Hyfeti 6 &g.. 

Heooxodumoe u Oocmamounoe ycaoceue npuradsescHocmu gdynkyuu f (z) 
Kaaccy B cocmoum 6 oepaHuuenHocmu munosboz0 3HAYeHUA UHOCKCA Sf. B amom 
caywae mosicem Oolmb He OoAee OOHO2O uCcKAOUUMeAbHOeO sHaueHUA S,<S. 
Yucao nynett f(z) @ Gp, paexo Sf. 

2. Cucrema 8 —G6yjem ee o6o3HayaTb uepes B,—cocTouT v3 KOHeUHOrO 
4HCJla WHTepBaJIOB HW COJepxKUT YBa NowyOecKkOHeyHbIX HHTepBavia. B 93ToM 
cnyuae pyHKuna C(z) kacca BB M momxer uMerTb He Govlee AByX acuMnTo- 
THUCCKHX 3HAYeHHH, M Cylyyall JByx 3HaueHHi peasmsyetca. 

Teopema 5’. JIaa qyxxyud f(z), Oonycmumex 6 o6aacmu muna Gg,, 
eepHa meopema 4 CO CACOYHOWWUM USMEHEHUEM: “UCAO BO3MODCHOIX UCKANOUL- 
MeAbHoIX SHALEHUU MeHbWWE LAU PaABHO mpem; 6 Cay4ae mpex ucKA‘OUUMeAD- 
HolX BHaYeHUL mMuUNoBoe sHAaXeHUe UHOeKCa S paBHO oo. 

3. OcoOb cuyuat. CoorsercrByioulad Teopema coBiajaeT Cc Teo- 
pemon B (°), 

4°. Tlyctb v?(z)—nenaa BemlecrBeHnast (PYHKIMA, HeOTPHIaTesbHaA Ha 
WHTepBaslaxX B HM HEMOMOMKNTEIbHAA Ha JOMOMHMTebHBIX OTPe3KaX BellecTBeH- 
HOH ocH. OueBngHo, (byHKuMaA v(z) Ha Geperax pa3pe30B 8 mpHHuMaeT Bellle- 
CTBeHHble 3HaYeHHA, B KOHIaX HHTepBaJIOB, OTJIMYHbIX OT 2 = 00, HMeeT HY 
NOJTyesOH KpaTHOCTH M Ha JONOMHHTebHbIX WHTepBaslaX MpHHHMaeT UHCTO 
MHMMble 3HayeHHs. 

PynKunto w(z) = u(z)+ iv(z), rye u(z)— Wena BemecTBeHHad (PyHKUMA, 
OyNeM Ha3bIBAaTh ACCOMUMPOBAHHOH C O6MacTbWO Ge uM CucTeMOl 
B; w(z)— yonycTumMaa B ®g dyxKuns. 

Teopema 5”. Hxdexc accoyuupoeaxnoti c obracmor Ge dyxKyuu w (Zz) 
o6nradaem ceolicmeom cummempuu Sw = S_,0. Moowcem cytwecmeosamb He 
6onee ObYX UCKAIOLUMeASHOIX BHAUCHULL dy, o(hg=y=—y), OANA KoOMopolx 
UHOeCKC UMmMeem BHAXeHUe MeHoIUe muNnoBo2d. Ecau UucKAWUUMeNbHOLX SHALeHUL 
Osa, mo muno6soe 3Hax4eHUe pasBHo OecKOHe4HOCMU U OmHowenue V(z):Uu(z) 
npunumaem 6 We ece 3nHaueHUA C NOAOMUMeALHOL MHUMOLL “aCMbIO OecKoned- 
Hoe 4UucAao pas. B «acmnocmu, (2) umeem 6 Gp, OecKoneunoe 4ucno HYyAeu. 
Heo6xodumoe u Oocmamounoe ycaoeue npunadaescHocmu w(z) Kaaccy B co- 
cmoum 6 OepaxnuxenHocmu munogoeo sHaveHua Sw. B amom cayuae 
Sw = max (S),0, S),@) npu awbolx Ay U de, AgsF=—My. Yucno nyreti w(zZ) 
6 Wp pasxo Sw. 

Heo6xodumole u Oocmamounele ycaoeua mozo, umo w(z)€HB, caedytowue: 
= 0, Sx, = 05 toe —hy, WU SO <_oO. 

Iipumep 1. Ilyctb R,(z) — BellecTBeHHbIM MOMMHOM C MpOcTbIMH Bellle- 
CTBCHHbIMA KOpHaAMH. B_ xKauectBe [cucTeMblg B BbIOepeM CHCTeMy HHTepBa- 
Jios, Ha KoTOppix R,(x)>0. {|B Ge KaxKgad u3 BeTBel V Ra (Zz) — OMHO- 
3HauHad (cbyHKitva. BpiGepem ofHy u3 9THX BeTBeH, H MycTb f(z) = P:(z) + 
+ iQm(Z)V Rm (2), THe Pi(zZ) 4 Qm(z)—BellecTBeHHbIe MovMHOMbI. f(z) 
accoluMMpoBana c o6macTbio Gs, u f(z)€B, mostomy yucso Hyver I (2) B 06- 
nactH ®_ pasHo Sf. Econ l>m-+ 4/on, To Sf = Soof; ecan 1<m + /3n, TO 
Sf = Sof. Heo6xogumoe uv JoctaTouHoe ycsoBHe oTrcyTcTBHa Hyvelt y f (2) CocTOUT 
B papenctBe Sf = 0. Oro pa BeHCTBO SKBMBaJIEHTHO TOMY, YTO BCe HyVJIK P; (2) 
H Qin (2) V Rn (2) jlekaT Ha 6 Wi Ha KaxKJOM H3 paspesoB B mpu o6xoje O60nxX 
6eperop pa3spe3a HYy.IM ’,(Z) cTporo MepemMexkaroTcA C Hy AMM Onna (2) 
wv arg f(x) Bo3pactaeT xoTa Obl B OHO Touxe x €8. Hampumep, Ayia pyHKuMi 
puja f(z) = Pi(z) t+iV1—2Qm(z) HeoOxoguMoe H OcTaTONHOe yCJIOBHe 
orcyTcTBMuA HyseH Yy f(z) cocTOuT B TOM, 4TO BCe Hysn_ P (2) H_Qm (2) 
Jlexat Ha (—1, +1), Hymn P;,(zZ) t epeMexatloTca C HYyJIAMH V 1—2 Qm (2) 
WM XOTA Obl B OHO TOUKe paspesa arg/ (x) BospacTaeT. 
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Iipumep 2. Tycrb dynkuna w(z) = u(z)+iv(z) accommupoBaHa c 00- 
jactbio Gg. Ecam u(z) uw v?(z) pacryr mpw z—>oco ue Opicrpee ef?! npH 
moOoM ¢>>0, TO HeCOxoyNMbIe HW OCTaTOUHbIe ycoBuA Toro, ¥TO w(Z)€B,| 
COCTOAT B KOHEYHOCTH 3HaYeHHH WHAeKcOB S),,@ HW Sj,@ JIA KaKAXx- HHO Ab 

| 


jiByx 3HaYeHHH hy == —),. HeoOxogumbie HW JocTaTOuHble yCJIOBAA MpvHaexk- 
HOCTH w(z) Knaccy.HB cytTb S),0 = S),0 = 0, Aye —Ay. 
SameThM, ¥TO ycnoBuA Sow = Sv =0 osnayaioT, 4TO KOPHK (pyHKUHK 
u(z) u 0 (2) nepeMexKaloTCcH Ha KaoKOM WHTepBavie B WH arg@(Z) yOpIBaeT XOTH 
Obl B OMHOH ToUKe Kakoro-HvOyy”b HHTepBaia B. Ecau ie Hv v (2) — byHKuHH 
KOHEYHOTO NopsyKa, TO 43 Teopembl 5” cefyeT Teopema 4 paOorpi (?). | 


VuctutTyT TeopetMyeckOH HW SKCNepHMCHTAJIbHOK PHSHKU Tloctynusi0 
Axajlemun Hayk CCCP 4 XI 1958 
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Wornann AKkanemun Hayk CCCP 
1959. Tom 124, Ni 6 


MATEMATHKA 
P. M. MHHLL 


XAPAKTEPHCTHKA HEKOTOPbIX HEFPYBbIX COCTOSHMK 
PABHOBECHA B TPEXMEPHOM TIPOCTPAHCTBE C MOMOLIbIO 
PPYBbIX COCTOSHUM PABHOBECHA BJIM3KUX CHCTEM 


(ITpedcmaeaeno akademuxom H. I. [empoecxum 13 X 1958) 


B uactosueli 3ameTKe Walorca HeOOXOAMMbIe MU MOCTATONHbIe yCNOBUA rpy- 
Ooctu (') COCTOAHHA PaBHOBeCHA B TPEXMEPHOM MpOcTpaHCTBe, a TAKxKE yCTa- 
HaBJINBae€TCA 3ABUCHMOCTb TOMOJOPHYeCKHX THMOB™ MpocTeHuwiux HerpyObIx Cco- 
CTOAHHH PaBHOBeCHA OT UnCa M XapakTepa FpyObix CocTOAHUM paBHOBecnA, Ha 
KOTOPBIC OHH PacnaaoTcs IPH MaJIbIX H3MCHCHHAX NpaBblX YaCTel CuCTeMbI **. 

PaccmaTpwBaeMaa cucTreMa HMeeT BHI: 


dx 


Tammie Uf, 2); 
d 
ayaa) 
dz 


aR Wy 2) 


Te MpaBble YacTH ABJIAIOTCA aHaIHTHYeCKUMU CPYHKUMAMH X, Y, Z, He HMelO- 
UHMH OOWMX MHOXKUTeNeH, OTMMUHbIX OT MOCTOAHHOMO. 

XapakTepHCTHYeCKoOe ypaBHeHHe JIA OMpewevleHuA THMa COCTOAHHA paBHO- 
BECHA (Xo, Yo, Zo) HMeeT BUA 


3 + ph? + gh--r=0, (2) 
rye j 
P (Xo Yo. 20) = — {Px (Xo; Yos 2) + Qy (Xo, Yor Zo) + Rz (Xo, Yo Zo)]; 


Py (Xo. Yo» Zo) P, (Xo, Yo 70, 


R. (Xo, Yor Zo) R, Lo Yo» Zo) 


P’, (0, Yor 20) P,y(X0» Yoo 20) 
Qi, (Xo Yor 20) Qi) (%o» You20) 
Qi, (Xos Yor 20) Qz (Xos Yor 20) 
By (os HosZn). Rez as Honey) 


9 (Xo, Yo, 20) = 


(3) 


P., (Xo, Yos 20) Py (Xo Yor Zo) P, (Xo, Yor 20) 


r (Xo, Yo, 2o) canis TS Q, (Xo, Yo, 2) Q, (Xo, Yo 29) Q, (Xo, Yor 20) y 
Ry (Xo. Yor 20) R, (Xo» Yor 20) Rz (Xo Yor 2) 


* JIpa coctoanua papnosecua O u O’ ToNOMOrHYeCKH SKBUBACHTHbI HIM HMCIOT OLMHAKO- 
Bbiii TONOMOrHUeCKHH TUN, ECM CyLlecTByeT TOMOMOrHYeCKOe OTOOPArKeHHe, MEPCBOARICe HEKO- 
TOPY10 OKPeCTHOCTb OLHOFO H3 HHX B HEKOTOPYIO OKPECTHOCTh Apyroro, MPH KOTOPOM TPackTOPHH 


é : ouxy O’. 
oToOpamxaloTcA B TpaeKTOpHH Mu TOUKAa O TepexOAuT B T C he 
we B wacToamei paOoTe NPHMeHACTCA MeTOL, MpeWIO2XKCHHBIH B paGote (*) 1A CHCTeMBI Byx 


AupdbepenunabHbIxX ypaBHeHHit. 
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Hapsay c cucTemon (1), paccMoTpHM H3MeHeHHYy!O CHCTeMy: 
%  P(xjy2+P(n2), Y=Quy.2+O% 42), 


% = R(x,y,2) + R(x, 4,2), (4)) 


rye lpaBble YaCTH — aHaJIATHYeCKHE (pyHKLLH. 


DyHKuUnU P (x, y, 2), Q(x, y,z) u R(x, y, 2) Ha3sbiBaioTca 6-00aBKaMu! 
para m B cucteme (1) B HeKOTOpOH 3aMKHyTOH OOylacTH g (7), ECJIM BbINOJ- 
HAIOTCA CJICMyIOULWe HepaBeHCTBa: 


IP(x,y,z)(<%, [0(%y,21< 8, Rwy 2l<d 
Pee oH 2DI<B, [QEH EH 21<8 [Rev ey HH 2I< 
rae |lmi+jtk<cm. Ee | 
JiBe 3aMKHYTbIe oOacTu 21 HU 21 Ha3bIBaloTcA €-0 JIH3KHMH, eCJIH cyule- 


cTByeT TOMOIOrMuecKoe OTOOparxkeHHe 21 B Qi, MPH KOTOPOM COOTBeTCTBYIONIHe 
Apyr pyry TOUKH HaxoOpsTcs Ha paccToAHHH, MeHbIWeM ¢. IlycTb B gy OMpe- 


jesena cuctema (1), a B g,—cuctema (4). Byfem ropopuHTb, 4TO pasOveHHe 
o6sacTH g, Ha TpaekTOpHH cucTeMbl (1) e-TORKMECTBEHHO pasOnenulo OOJa- 


CTH g, Ha TpaeKTOpuHu cucTembl (4), ecM CylecTByeT TOMOJOrMyecKkoe OTOOpAa- 
2KeHve, Mepeposaulee TpaekTopHu cuctTembl (1) wu cucTembi (4) Apyr B Apyra, 
pH KOTOPOM COOTBeTCTBYIOWMe Apyr Apyry TOYKH HaXOMsATCH Ha PpaCCTOAHHH, 
MeHbIIeM &. 

B coorpeTcTBHH Cc onpeyeseHHeM rpyOol cHcTeMbI, JaHHbIM B (*), TaquM 
culenylollee OMpeesieHHe: H30/IMpOBaHHOe COCTOAHHe paBHoBecusA O cucTembl (1) 
6yNeM Ha3bIBaTb TPYObIM, eCJIM CYLIeCTByeT 3aMKHyTaA OOslacTb gi, COep- 
*Kaullad BHYTPH TOJIbKO OHO cocTOAHHe paBHoBecHa O, u WA mOOoro ¢ > U 
taxoe 6 >0, uTo KakytoO Obl cuctemy (4) c 6-qo6aBkamu paHra m= 1 B OOsIa- 


cTH gC g MbI HM B39, HaliqeTcH 3amKHyTad O6sacTh gy C g, &-6ulM3Kas 
K £1, pa3OveHve KOTOPOH Ha TpaeKTOpHu cucTembI (1) s-ToxKTecTBeHHO pa3OHe- 
HHIO OOlaCTH gy Ha TpaeKTopHu cucTembl (4). 

Jlemma 1. Cywecmeytom 06a mononoeurecKux muna npocmblx cocmosHut 
paexoeecusn: 1) ysea (qoKyc); 2) cedao (cedao-qoxkyc). 

Teopemal. Jl”a moeo umobet cocmoanue paeHoeecun cucmemol (1) #6 
AANOCS epyOvim, HEOOxodUMO U OOCMamo4HO, 4mMoObbL OeticmeumMerbHble YaCMU 6Ced 
KopHed xapakmepucmuueckoeo ypaeHenusn (2) OolAU OMAUYHOL OM HYAA. 

Hokazsatrenbetso. HeoOxoxumocTs.,. 1) Ilyets xoraae 
OHH M3 KopHeH (2) paBeH Hysto. Torga r = O u Tpu NoBepxuoctn P(x,y,z)= 
=0, Q(x, y, z) = On R(x, y, z)=0 B TouKe O(Xo, Yo, 2) HMEIOT CONPHKOCHO 
BeHHE NOpAyKa BbIWe NepBoro. CKOb YrOQHO MaJIbIMH WOOaBKaMH K MpaBbin 
YaCTAM MO?KHO NOJYYNTb B &-OKPecTHOCTH TOUKH O HOO Gosmee OMHOFO COCTOA 
HHA PpaBHOBeCHA, JIHOO HH OHOFO COCTOAHHA PaBHOBeCHA. 

2) Ilyerb r = 0, HO ypaBHenne (2) umeer 4Ba YHCTO MHMMBIX KOpHA. Tora 
Kak MoKa3aHOo A. ®. JleOHTbeBbIM, 3 COCTOAHHA PaBHOBeCUA MOXET PO 
AMTLCA NMpesenbHbI wks (°). 

Takum O6pa30m, B OOouxX Ciy4yaAix COCTOAHHeE PaBHOBeCHA HE ABJIATC: 
rpyOpi. 

JloctratounocrTb. Ipu Bpmonmnennu ycnopult Teopembl cocToAHH 
PaBHOBeCHA ABJIACTCH MpPOCTbIM, HM TPH NoBepxHoctu P(x, y, z) =C 
Q (x, y, 2) = 0, R(x, y, 2) = 0 umetor mpoctyio Touky nepeceyenna. Tpnuy 
Maa BO BHHMaHHe JiemMy 1, MO>KHO MOKa3aTb, YTO COCTOAHHE PaBHOBECHA | 
YROBNETBOPHET ONpeeneHuIO rpyOoro cocTOAHUA PaBHOBECHA. 

Jlemma 2. B cayuae, Koedacdun us KopHed xapakmepucmuueckoeo ypae 
HeHusA (2) paeen HYAIO, Umetom mecmo “embipe MOonoACeuUYeCKUX MUNA COCMOAKU 
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paenoeecua: 1) ysen (qboryc); 2) cedno (cedno-qoryc); 3) cedno-yser (cedno- A 
gbokyc); 4) cocmonxKue paexosecua muna C ee i ee ee ies 


Cuctema (1) B paccmaTpHBaemom cylyyae MoxeT ObITh MpHBeseHa K BAY 


d 

a = 4x + dy + P2(x, y, 2), 

: : 
Gt = ax + boy + Qa (X,Y, 2), (5) 


d 
a= R, (eU5 2); 


rye P,(x,y,z), Qs(x,y,z) u Ro(x,y,z)—palbl, HayMHalomleca c ueHOB 
He HWKe BTOpOH cTeneHH NO xX, y, 2 B HeKOTOpOH O6sacTu G. 


Hapsay ¢ cnctemoii (5) paccmoTpHM u3meHeHHy!0 cuctemy (4) c yocTaTouHO 
MaJIbIMH 6-0OaBkaMu paHra m: 


dx 


= Ux + bry + Po(x, 4,2) +P (4, y, 2), 

d es 

MY < age + bey + Qe(% 4,2) + V(x, Y,2), (6) 
dz 


# Ry (x,y,2) + Ro y,2) 


CorsacHo onpejesenmo, JaHHomy B (*) CocTosHHe paBHoBecua O cucrempr (1) 
Ha3bIBaeTCA M-KPaTHbIM, CC/.H: a) CYULECTBYIOT & > 0 un 6) >OTakne, TO mpu 
Bcex 6,-406aBKax paHra m cuctema (4) WMeeT B &y-OKpeCTHOCTH TOUKH O He 
6ouee ™ COCTOAHHM paBHOBecus! HO) NpH mMOOwix 6< 6) H &e< && Bcerja cyule- 
CTBYIOT TakHe 6-706aBKH paHra Mm, Mpu KOTOPbIX cHucTeMa (4) uMeeT B €-OKpe- 
cTHOCTH O poBHO m rpyObIxX COCTOAHHH PaBhOBecHA. 

Takue 6-06aBKH, MPH KOTOPbIX B &-OKPeCTHOCTH /1-KpaTHOrO COCTOAHHA 
PaBHOBeCHA CyllecTByeT mm TpyObIX COCTOAHHH paBHOBeCHA, Ha30BeM pac le- 
JAW ULAMH. 

Jlemma 3. Cocmosxue pasnosecun O cucmemol (6) 6anemca m-KpamHolm 
(cm. (°)). 

PaccmoTpuM Jia cucTembl (5) dysKumto [(2)=Re[9(z), (z),z 
=A,2" {1 + F(z)) @,°), raeA,, 0, mS 2, F(0)=0 ua dhynkunn x= 
MW y= (Z) ABMAIOTCA PelWeHHAMH CHCTEMbI 


a,x + byy + Po (x, y, 2) =0, dex + boy + Oo, y, 2) = 0. 


Jina cuctemp! (6) paccMOTpHM aHaJIOrHdHO 


F(z) = Re le (2), ¥ (2), 2] + R Ip (2), (2), 2 


Ouepugno, YTO 3HaueHHA Zz, ABsMOMIMecH KOpHAMH ypaBHeHus f (z) = 0, 
COOTBETCTBYIOT COCTOAHHAM PaBHOBeCHA CHCTeMbI (6). Ecuim pacnoJioxKuTb 9TH 
3HayeHHA Z B MOpAsIKe BO3pacTaHHA, TO 3HaKH PAZ UB AOUKa 4 Za, ie or 
yepelyloTcs. 

JlemMa 4. SHak 6bIpanteHuA Fr (cat. mopmyaot (3)) Oraa epyOoe2o cocmos- 
HUSA paeHoeccusa Ccoenadaem CO 3HaKOM f (2), Koeda ayby — 496, <0, u 3HaK r 
NPOMUBONOAOIILEH BHAKY ee (z), Koeda Nie — a,b, >>0. Ouesuduo, 4umo dan 
HeepyOueo cocmosHusn pagHocecun f' (z)=r= 0. 

O6osnaunm uepes D(k, 5 — Rk) b aeeh mpoctpauctBa p, q, 1, B KOTOpOH 
XapakTepHCTH4eCKOe ypablelHe (2) umeet k Kopne cnepa u 3—k Kopel 
ciipapa oT MHHMOii ocu (°). ITH OONacTH XapakTepH3ylOTCA C/leAYIOUUM OOpa3som: 

1) pg—r>0, q>0, r>0 (o6nactb D (3, we 

2) pa—r 207 q-- 0, 7 0 (d6nacth Di(2, 

3) pg —r <0, 9 > 0; > 0 (cOnaets D ( 

4) pg—r<.0, g>0, r<.0O (O6nacTb D (0 

( 
(2 


z] 
¢ (2) 


5) q<0, ro 0 (o6nactb D (1 


I)); 

2) 
3)); 
2); 

6) q<9, read) (o6nactb D (2,1)). 


J 
’ 
bd 
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PaccMaTpHBaeMble HerpyOble COCTOAHHA PaBHOBeCHA CHCTeMbI (5) MOJry4atoT- 
ca Ha Tex rpaHulax yKasaHHbix OGvacreli, rye r OOpaulaerca B HyJb. [lockombky 
ywin HerpyOoro COCTOAHWA paBHOBeCHA C OJHHM KOPHeM XapakTepHCTHYeCKOrO 
ypaBHeHiA, paBHbIM Hyo, qa=0 u mpy gq >0 Taxxe p=-0, TO pH Hase- 
*KallMM O6pa30M BbIOPaHHbIX pacllenMOWMX MOCaBKaxX JIA BCeX rpyObIx Co- 
CTOAHHM PaBHOBeCHA, Ha KOTOPble pacnamaetcaA HerpyOoe CocTOAHve paBHOBeCHA, 
3HaKU g, a TakKe (eCJIM JIA HerpyOoro cocTOAHHA paBHOBecuA gq >) 3HaKH 
pq —fr CoBmayaioT CO 3HaKaMM COOTBETCTBYIOWNMX BbIparkeHuli Ali HerpyOoro 
COCTOAHHA PaBHOBeCHA. 

[IpuyuMaxt BO BHHMaHve BCe M3/IOKeHHOe, a Tak>Ke THM HerpyOoro cocTos- 
HH PaBHOBeCHA B 3aBHCHMOCTH OT YeTHOCTH HJIM HeYETHOCTH BeJIMYMHbI 71, 
a Take oT 3HaKkoB A,» HW ABYX He paBHbIX HyJIIO KOPHeH XapakTepuHCcTH4eCKOrO 
ypaBHenua (4), MOX%XHO OMHOSHAYHO OXapaKTeEPH30BaTb JaHEbIN TONOOrHYeCKHH 
THM Herpy6oro COCTOAHUA paBHOBeCHA MO YMCJIy M XapakTepy TrpyObIX COCTOS- 
HHH paBHOBeCHA, Ha KOTOpble OHO pacnayaerca. 

Teopema 2. Heepy6oe cocmonnue pasnosecusn O cucmemol (5) Aeanemca 
COCMOANUeM PABHOGeCUA MUNA Y3eA, eCAU Npu ecexX paciujennsntowux 6*-d06a6- 
KaXx* 4UucAO epyOblx y3n06 uU GoKycoe cucmemet (6), PACNOAOIKEHHOLX 6 &*-OKpe- 
cmxocmu mouku O, Ha eOurUUuY OoAbtUe 4UUCAaA epYyOolx CedeA U CeOAO-GhoKYCO6. 

Teopema 3. Heepy60e cocmosnue pasnoeecun O cucmemol (5) s6asemca 
COCMOAHUCM PQABHOBECUA MUNA CeOAO, ECAU NpU ecexX paciuenaswimuUx 4°*-dob6a6e- 
Kax: a) 2ub0 4UCAO epYyOolx ceden uU CedAO-oKYycoe cucmemot (6), pacnonositen- 
HblX 6 & -OKPecmHocmu mouku O, Ha eOuHUutty OoOABLUe “UCAA epYyObIx Y3206 
u oKkycoe, 6) aubo ece epybvie CocmoAKUA paeNosecuA cucmemol (6), pacno- 
AOWeHHHIE B &*-OKPecmHocmuU mouKkU O, ABARIOMCA CedAAMU, NpuXem 4UCAO 
ux HewemHo. 

Teopema 4. Heepy6oe cocmosHue paenoeecun cucmembl (5) Aeasemca 
COCMOAHUEM paeHoBecuA MUNA CeOAO-Y3eN, eCAUL Npu ecexX pactuenaswoujux 
8*-do6aeKax 4ucno epyOolx y3a0e u GboKycoe cucmemet (6), PacnoAorceHHolx 
6 © -oKpecmnocmu mouku O, paébHo uucay epyOolx ceder u CednO0-oKyCoe. 

Teopema 5. Heepy6o0e cocmosnue paenoeecun cucmemol (5) sAb6ASemcA 
cocmosnuem paeroeecusn «muna Cy (7), ecau npu ecex pacwenantiuux 6*-do- 
OaeKaX bce epybvle COCMOAHUA paBHoseecus cucmemol (6), PACNOAODCENHOLE 6 &*-OK- 
pecmuocmu mouku O, s6AsIOMCA CeOAAMU, NPULEM 4UCAO UX 4UeMHO. 

B 3akm04ueHHe MpHHOWy ray6okyio OarofqapHoOcTb MOeMy Hay4HOMY Ppy- 
Kopoyutetio E, A. Jleonropuy-AHApoHoBolH. 


UcceqopatebCKHH (bH3HKO-TCXHHYCCKHHM = MHCTHTYT Tloery nso 
Topbkosckoro rocyfapcTBeHHoro yHMBepcuTeta 9 X 1958 
um. H. HW. Jlo6auesckoro 


UWHMTHPOBAHHAA JIMTEPATYPA 


1A. A. AnaAponos, J.C. Moutparun, JAH, 14, Ne 5 (1937), # H. A. Fy- 
6 ap», Matem. cOopH., 40 (82), Ne 1 (1956). 3H. H. Baytuu, Ilopegenne quHamuyec- 
KUX CHCTeM BOM3H rpaHH oOmactu yctoluusoctn, 1949. 4 P.M. Muuu, JAH, 111, Ne 3 
(1956). 5 A. M. Jliamyuos, O6man 3anaua 06 ycToHunBocTH jBuxeHua, 1935. 
610. WU. Heatmapx, Yecroitunpocth muHeapu30BaHHbIx cuctem, 1949. 


* * * 
Unena 8* nw e* peiOupaiotca Haqexamnum o6pa30M M BO BCAKOM CJly4ae He mpeBocxo- 


AT COOTBCTCTBYIOULUX UnCeT 8, UM Es KOTODB 
5 0 0 pbre MrypHpyloT B ONpeyevIeHHH M-KpaTHOrO CO- 
CTOAHHA PaBHOBecuaA. A 4 ee ae P 
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Jloxnaann Akagemun nayr CCCP 
1959. Tom 124, N: 6 


MATEMATHKA 


O. A. OJIEAHHK 


PEWEHWE OCHOBHbIX KPAEBbIX 3AJ,A4 JJIA YPABHEHHM 
BIOPOrO NOPAAKA C PASPbIBHbIMH KO3®®KIMEHTAMH 


(I7pedcmaeaeno axademuxom H. I, Iempceckum 5 XI 1958) 


Muorne dusnteckne 3aaun MpHBOAAT K pacCMOTpeHHIO ypaBHeHuli BToporo 
mopsaAKa 93JWIMNTMYeCKOrO, NapaOonuyecKoro WIM TrunepOomuyeckoro Tuna 
C pa3spbIBHbIMU KOSPHUKeHTaMH H AONOJHUTEIbHIMH YCJIOBHAMM Ha pellieHue 
B TOUKaX paspbiBa KOsPPuuneHToB. K HHM, HanpuMep, OTHOCATCA 3alauu O 
CTalUMOHapHOM HM HeCTAlHOHapHOM pacipefeleHHuu TeMNepaTypbl B TeNax, CO- 
CTaBJICHHbIX H3 Pa3HOPOAHbIX KYCKOB, 3afa4u Audpakunu uw Apyrue. Taxue 3a- 
-fauv paccMaTpuBalucb B pale pador. IIpu stom AA pewieHuA KpaeBbIx 3afay 
WIA ypaBHeHHH C Ppa3pbIBHbIMH KOSPHLNeHTaMH BO MHOFHX padsoTax HC- 
NOJIb30BaJIUCb MeTOAbI, KOTOPbIe OODINHO NPHMECHAIMCb WIA ypaBHeHHH C rilay- 
KHMH KOSPPHUMeHTaMH, ITO NMPHBOAWIO HHOrAa K B3HAYHTe/IbHbIM JONOHH- 
T@JIbHbIM TpyHOCTAM (cCM., Hampumep, (')). 

B wactTosujeh 3aMeTKe PelWIeCHHA OCHOBHbIX KPaeBbIX 3aay WIA ypaBHeHult 
QJIIMNTHYeCKOrO HW NapadoMyecKOrO THNOB C PasPbIBHbIMH KOIPPHUMEHTAMH Mb 
NOJIYYMM Kak Mpeeyl pewWleHu COOTBETCTBYIOLHX 3aay WIA ypaBHeHHH c rlat- 
KHMH KoOsPPuHeHTaMH, MpHOvIMKalOULHMUCA K 3afaHHbIM pa3pbIBHbIM. Ilpu 
-TaKOM MOxXose NomyyaeM MpocTHle WOKa3aTe/IbCTBa CYULCCTBOBAHHA peuieHul 
pacCMaTPHBaeMbIX 3aflau. OTHM Ke NyTeM MOryT ObITb NOMyYeHbI OOOOULEHHbIC 
pelieHHa 3afay WIA runepOolMyecKHuX ypaBHeHHH C Ppa3spbIBHbIMH KOS*pPHH- 
eCHTaMH, KOTOpble B (”) MOCTPOCHbI MCTONOM KOHCUHbIX Pa3HOcTeH. 

l YpaBHeHHA IAMUNTHYeECKOrFO TuHNAa. Byzem paccma- 
TPHBAaTb IIJIMNTHYECKHE YpaBHeHHA Bua 


A 
> AC (x) an) =0, aj= ay, (1) 
£,j=1 

x = (X1,---,%n)} Qij(x) — MocTaTouHO rulayKue (pyHkuuH BcoAy B OGmacTH Q, 
KpoMe, ObITb MOXKET, TOY€K HEKOTOPbIX PlaKUX (/2 — 1)-MepHbIX MHOrOOOpasuh, 
rye Qj; MOrYT MMeTb pa3pbIBbl. ITH MHOroOOpasHA pasOuBatoT 2 Ha KOHEYHOe 
yucio o6nacTeH Q; (j= 1,...,m). MnorooOpasne, KoTopoe CiyxKUuT rpaHuuer 
o6sacteli Q, u Q:;, 6yem OGo3HayaTb Yepes S,x;. [Ipeqnouaraem, 4TO a;; UMeIOT 
Mmpefesbuble 3HayeHua no O6e cTOpoHb! Sz;, H OyeM OOO3HaYaTb UX COOTBET- 
CTBeHHO Yepe3 ai, H aj;. O6nactb 9 o6agaeT raagKoH rpannuelt S. 3agayuy 
Tiupuxe yi ypapHenua (1) cTaBHM CJlenyiouWWM O6pa30M: HaliTH (pyHKLUMI0 
u(x), HenpepbiBuyto B Q + S, yqoBersopsioulyio ypaBHeHuio (1) BO BCex TOUKaxX 
{Qj} wu ycoBHaAM: 


u \ — ‘ke (2) 
a,du |/dN, = a,du/dN;, ua Sx, (3) 
rae f —s3aqannan dyukuua Ha S; aj(j=1,...,/m)—HeKOTOpbIe 3aqaHHble 


nouoxKUTebubIe MocTosHuble; du/dN, uv du/dN, o3HavaloT UpoM3sBoAHble M0 
HalpaBJIeHHIO KOHOpMaJIH, B3ATbIe B TOUKAX Sey JIA SHAH KO9(pPpHUHEHTOB 
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f 
k Y Cie i )2:  n-—wanpapnenue 
Qj; W Gj; COOTBETCTBEHHO, T. €. 7 = d) Uj COS (1, *i) Se, P 


i,j=1 
HopMasIHn K Say. 


Taxyio (byHKUMio §=6OymeM Ha3bIBaTb KJIaACCHYCCKHM pelleHHeM 3aauw 


JIupuxie. PaccmotpuM Tak>ke OOOOUleHHOe pelueHHe 3aa4H upuxuae. 
@ynkuuio u(x) us W2(Q) GOyqem Ha3bl3iTb O5OSULeHHbIM pe.UeHHeM 3ana4A 
Jlupuxuie, ecan u(x) yaosmeraopaer ycmoBao (2) H mp m0504 F (x) u3 
knacca W}(Q), papHoli Hyo Ha S, BbINOHAeTCH paBeHCTBO 


: du OF | 
\\ 3 aa 95, ax, 22 = 0 (4) 


rye a@—dyxkuna BQ, papHaa nocrosHHOo aj;s TouKkax 92;, EgHHCTBeHHOCTb | 


KlaccH4eckoro peweHHa 3aqauu J|upuxuie clenyeT 3 TOrO, YTO MIA peuleHHi 
9TOM 3ayqa4uH CnpaBeAiMB MIpHHUMnN MakcuMyMa B CHJIy siemMbI | paOorTbl (*) 
WM ycJopua (3). EquucTBeHHocTb o606uLeHHOrO peleHHs 3anauH J\upuxsie erko 
MOMYUNTb, BbIUHTaA paBeHcTBa (4) AVIA JBYX peWIeHHH 9TOH 3aayW Uy U Ug 
HW noyctaBlaa F = uy — Us. 

Tloctrpoenue o606meHHOrO peumeHua 3anaun Wupuxae. 


Ilyetb cbyHkuna f JonyckaeT mpogomKenve Ha 2, mpHHagiekauee KuJlaccy | 


W3(Q). O6osHayum yepes u" peuienve B Q ypaBHenusa 


n 


a ) 2 g 
,f/=l1 i=1 


t, j=1 


h 

c ycnoBuem u|,=f,, Tae bj; WocTaTouHO riayKve (PyHKWHH, coBmayaroulHe 
C aa;; BHe h-okpectHocTH {Sz;} WM OrpaHHueHHble paBHoMepHo mo h; }>O He 
3aBHcHT oT A; f,z— ycpeqnenne f B Q (*). Jlerko noKa3aTb, uTo uw” orpaHu- 


yeHbI B HOpMe W (Q) paBHomepHo no A uw MOx*KHO BbIGpaTb Mo_NOce_OBaTeVIb- 
HOcTb wu”, crpemaulytoca B cmbicie Ly(Q) npn h->O K cbyHKunu u(x), yAOB- 
JIETBOPAIOWeH paBeHcTBy (4) Hu yculoButO (2). 

CpokictBpa o606menHOoro pewenua. Tlyctb nponomKenue f BQ 
OrpaHHyeHO MO Mogyso. Torga BCe wu” paBHOMepHO OTHOCHTEJIbHO A orpaHuueHbt 
B &. M3 pesymbratos Hama (°) cneqyet, uTo wu” yfoBneTBOpsIOT yCsIOBHIO 
Teujbyepa C NOCTOAHHbIMH, He 3aBHCALMMH OT A, T. e€. O6OOULeHHOe pelieHHe 
u(x) HempepbIBHO B QQ. 

Mbt OyeM NOsMb30BaTbCA CJIeAYIOULMM MpeAowKeHnem C. H. Bepniuteiina. 
EcuIM pelleHHA JIMHeHHOrO 9JIIMNTHYeCKOrO MIM NapaGonuyecKkoro ypaBHeHuA 
BTOporo MopayKa c KoOs*ppHuUneHTamH U3 KJacca C” paBHomMepHO orpaHHueHbl 
B D, TO BO BCHKOM 3aMKHyTOH OOactH D,; C D paBHomepHo orpalnyueHbi Bce 
MX MPOH3BOAHbIe M0 xX, AO nopagKa m (°, *). Tlonb3yacb 9THM, NOyUMM, 4TO, 
ec Qj; U3 KMacca C®? B &2— {Sx}, TO O6o06ueHHOe pewenve u(x) npHHag- 
WexKUT Ksaccy C? B &— {Sz} HW yAOBNeETBOpsHeT B THX TOUKAX ypaBHeHuto (1). 
Ecau f HenpepbipHa, TO C MOMOLIbIO GapbepoB serkKO JOKa3aTb, 4TO u(x) 
HenpepbiBHa Ha S WM BbINOHeHO (2). Ycnosuio (3) ibyHkuus u(x) yQoBseTBO- 
pxeT B HHTerpayIbHOM CMDbICJe. 

IloctpoeHue KnaccuyecKoro pemeHua 3anaun Aupuxuse. 
Bynem mpeqnonaratb, uto a; W3 kNacca C®? B Q; f HenpepbisHa na S. To- 
CTpoeHHe KJIaCCHYeCKOrO PeLNCHHA MPOBOAMTCA aHaJIOPHYHO TOMY, Kak MOCTPOeHO 
o6oOuleHHOe pewweHHe. 3a KoacpHuneHTbI bi, B ypaBHeHHH (5) BO2bMem (pyHK- 
Wu aja", rae at—rnaqkaa cbyHkuwa, paBHan a BHe A-oKpecTHocTH {Ser} HW 
NOCTOAHHAaA Ha MOBEPXHOCTAX F'g;—= & (Fg;(x) = 0 — ypaBHenne nosepxHoctH S,,). 
Ilyctb uw’ — peuienue ypasnenus (5) c ycmoBuem u\,=f. Coraacno Teopeme 
C. H. Bepnwreiina us {wu} MOXKHO BbIJeJIHTb NOJNOCNEAOBATeJIbHOCTb, CXOJs- 
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mytoca B TouKax 02—{S,;} mpu AO xk cynKunn u(x), KoTOpas B 93THX 
TOUKAaX YOBJIETBOPAeT ypaBHeHHto (1). C moMomibio OapbepoB noKa3bIBaeM, 
uto ul, =f. Takum o6pa3om, ocTaeTca moKa3aTb, TO u(x) HempepbiBHa 
H Wace eater ycuIOBHIO (3) Ha Bcex Sz;. 

Jlasa uccyieqopannua noBesenua u’ B okpectHocTtH D touKy Po US’ Siz. le: 
peigem B D kK HOBbIM KOOpAMHaTaM y= (yj,... Yn) Tak, 4TO Fez = Yq 
M ypaBHenve (5) B HOBbIX KOOPAMHaTaX HMeeT BUI 


iI 


2D aC (y) a" (Yn) au) + ap (Can (y) a” (yn) =— } = 0, (6) 


zy j=" 


rye C;j—Tlakue (PyHKUHH, He 3aBucauue oT A. 
Tlomb3ysicb usin Boro uare dbus uae C. H. Bepuurreiina (°), 


(ou e 
MOKa3bIBaeM, UTO oe VC, u 3 nee ay, = < C,, rye Cy, Co, He 3aBHCAT 


ot h. V3 yas (6) u ykaganubix OUWe€HOK CJleqyeT paBHOMepHas no h 
Oe eee 
OY, OY n 
U3BOQHOK MO KOHOpMaJIM Ha Yn = 0, TO M3 MOJIYYeHHBIX OLEHOK CyIeMyeT Hempe- 
PbIBHOCTb u(x) B D, cyuectBoBaHue du/dN Ha Sp; W BbINOMHeHHe ycul0BHA (3). 

. Ypapnenna napaOomuyeckoro Tuna. IlepBan KkpaeBag 
samaua. Byfem paccmatpvBaTb ypaBHeHHA Bua 


OrpaHHUeHHOCTb 2 Od ) 4H Ou"/Oyn. Tak Kak Ou’/Oy, ABAAeTCA Mpo- 


S) = (aii (x) = M (u) (7) 


t,j=1 


Ou 
Ag (x) eon 


B WnMHIpe Q {x CQ,0<t<T}; ay(x) oOnaqaer TakKHMH Ke CBOHCTBaMH, 
Kak H Qj;j, OMpefeseHHbIe BbIWe Ad ypaBieHua (1). Ileppyo Kpaesyto saqayy 
Jia ypaBHenus (7) cTaBHM culeqyroulHM oOOpa30M: HaHTH B Q HempepbIBHyt!o 
cpyHkumo u(t, x), YOBMeTBOpHIOULyIO ypaBHeHulo (7) BO BCex TOUKax Q, He 
glexauux Ha Sp, = Sx, x (0, T], ycnopuam (2) u (3) mpu Beex O<t<T, 
rye ? —3afaHHaa cbyHkuna na S’=S x [0, 7], W HavaJbHOMy yCJIOBHIO 


U|,_, = 4, (*). (8) 


Tayo cdbyHxuutio u(t, x) OyleM Ha3bIBaTb KJIACCHUeCKHM pellieHHeM MepBok 
KpaeBol 3afaun IA ypaBHenus (7). 

OnpegeeHHe O606uleHHOrO pelleHHs STOH 3aa4uH, MOKa3aTeJIbCTBO ero 
CYUL€CTBOBaHHA HW @MHCTBEHHOCTH MO>KHO MOJIYYHTb aHaJIOPHYHO TOMY, KaK 9TO 
cyemaHo fia 3aqaun J\upuxne uv ypaBHenna (1). 

E,MHCTBEHHOCTb KJIaCCHY¥eCKOrO pelleHHA MepBOH KpaeBoh 3amaqw cwleLyerT 
W3 BbINOJIHCHUA NIPHHIWMa MakKCHMyMa, 4YTO YCTaHaBJIMBaeTCH C MNOMOLIbIO 
Teopemb! | pa6oTo! (°®). ; , 

Ilocrpoenve Km@accnueckoro pelleHHA MepBOoH KpaeBOU 
3amaun. Bygem paccmatpupatb ypaBHeune (7), rae aj = bgij, 6 —pynkuna 
B Q, papHan nocTosHHoi b; BQ; gij(x), ao(*%)— Hs Kaacca C® BQ. Bye 
Mpednomaratb, uTO U(X) yMOBNeTBOpseT yculoBuIo (3) u mpHHajuexKuT C® 
B o6nactax Q;. Tlyctb f uw uo (x) VAOBNeTBOpAIOT YCJIOBHAM CormacoBaHHs Ha S’ 
npn t= 0 u f —w3 C! na S’. O6o3HaunM Yepes wu" pelleHne ypaBHeHHA 


a (x) ay (x) =e & (a" (x) 0) ey) 5) (9) 


C yCJOBHAMH: UW}, = ee = = uh (x), roe a’, b* —cbyHkuMu, coBnayatomue 
c a, b BHe h-oKpecTHoctu {S;,;} M MOCTOAHHBIe Ha noBepxHocTHX Fig; (x) = &, 
jut —u,|<h BQuU 
h 


3 aeons) 


npuyem K we 3apucut ot fA. PynKunH u? JerKO NOCTPOUTb, NOJb38YACb TEM, 


YTO JI Uy(x) BbIMoMHeHO (3). Tlomb3sysacb “"reopemolt Ee Bepuutenina, 110- 
JIYYHM CXOZuMOCTb mpH A> 0 noceqoBaTembHoctTu u? BQ — {Sj} K peleHHio 


u(t, x) ypapnenua (7). Uccnegozanne u(t, x) B oKpecTHocTH {S,,} MpoBoqHM 


TaK Ke, KaK HW IA ypaByennsa (1), nomb3yscb Tem, uTo Ou"/dt paBKOMepHO 
orpannuenbt no A B cusy (10). BpmomHenve yculoBuli (2), (8) maa u(t, x) 
JOKa3bIBaeM C MOMOLIbIO Oapbepos. 

3aqaua Kouwmn. Ilycrb ypaprenve (7) 3aqaHo ya Bcex x; Sg: pacmo- 
JIOXKeHbI B KOHCYHOM YacCTH MpocTpaHCcTBa x H Qj, Oa;;/OX;, Ay OPpaHHYeHbl. 
Byflem paccmatTpuBaTb, pay KpaTKOCTH H3JIO%KeHMA, KJIaCCH¥eCKOe pellleHHe 
3aqauv Kom uid ypapHenun (7) c ycioBnem (8) HW (3) B Kulacce OrpaHHYeHHbIx 
npu ¢t >O dynkuui. Ito peeve MbI Mox%KeM NOyUNTh Kak Mpeges npn h— 0 
peniennii u? ypaBuenus (9) c ycsiosnem u" (0, x) =u. Dro AoKasbiBaeTCA Tak 2Ke, 


Kak UM JIA pelleHuH NMepBoH KpaeBow 3aa4n. E,MHCTBeHROCTS KJI@CCH4eCKOFo 
pellenua 3amaun Kom ycTaHapsmBaeTca c momoubio (byxHkunn V (t,x) TaKOH, 
yto V>>0, M(V)—a, OV/0t<0, V—>oo npu |x|— oo uw B TouKax S,, V 
yNoBNeTBopxeT ycsoBHaM (3). JloKa3aTesbcTBO MpOBOANTCA Tak Ke, Kak H [VIA 
NlapaOovmyeckoro ypaBHeHHA C TviaqKHMH OFpaHHUeHHbIMH KoO9sdPvuUMeHTaMH 
(cM., Hampumep, (°)). 


Matematuueckul uHcTuTyT uM. B. A. CreksoBa Tloctymuat0 
Akayemuu HayK CCCP 4 XI 1958 


UHTHPOBAHHAH JIMTEPATYPA 


1E. HW. Kum, O6 ofhom kmacce CHHrYAAPHBIX MHTerpasbHbIX ypaBHeHHil HM HEKOTOPHIX 
3ayauax TeMMONPOBOAHOCTH AIA KYCOUHO-CAHOpOAHbIX cpegx, JloxtopcKkan Aucceptauua, Matem. 
wucT. um. B, A. Crexopa AH CCCP, 1956. *0O. A. Jlaguxeucxkaa, JAH, 96, Ne 3, 
433 (1954). 30. A. One Hu k, Martem. cOopn., 30 (72), B. 3, 695 (1952). 4C. JI. Co- 
607eB, Hexotoppie MpHMeHeHHA (yHKUMOHAbHOrO aHawiM3a B MaTemMaTHYeCKOH du3HKe, 
1950, <erp. 19. © JaNash, Proc. Nat, “Acad. Sci.,»43;.No:8, 754 (1957). * S.B ee 
SUC Wim, (Ce Res Walls Els (1910). OG. Ho Bb ep ln ute ii H, JIAH, 18, Ne 7, 385 (1938). 
sp. Bu6Oop ub, TAH, 117, Ne 4, 563 (1957). °W.T. Merposcxuh, Jlexunu 06 
yPaBHeHHAX C YaCTHbIMH mponsBofHbIMH, M., 1953, cTp. 329. 
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Jornagn Akanpemuun nayx CCCP 
1959. Tom 124, Ne 6 


MATEMATHKA 


CA O-WHH 


O TOJTYHOPMUPOBAHHbIX KOJIDUAX C HHBOJIFOLLHEM 
(ITpedcmaeaeno axademuxom II. C. Anekcandposeim 11 XI 1958) 


Ilyctb R— smnelHoe TonosorMyueckoe KOUIbIO C eMHuuel e, B KOTOPOM 
TONOMOrMA ONpemesIeHa CYeTHbIM HJM HecueTHbIM HaOopoM HopM |x |n, 2&2, 
rae xy |n< |X In lY Ins (K+ Y)n <|X la tiv, KOX eC ail (C — KOH- 
cTaHta), O<[*|n<00, M M3 Toro, 4TO |x|, =O AA BCex n, cHenyeT, 4TO 
xX =O. Sto komo R Ha3spiBaeTCH NOMYHOPMHPOBAHHHIM KOJbILOM. 
MbI MOxeM 3aMCHATb HOPMbI KOJIbILa HOBbIMH 9KBHMBaJICHTHbIMA HOpMaMH TaKkH- 
MH, 4TO |é[, = 1. Mbt npeqnonoxum, uto R nowHO, T. e. eCTb NOHOe TONO- 
JloruyuecKoe mpoctpancTBo. Kombpuo R Ha3biIBaeTca CHMMETPHUHBIM, ecuu 
B R onpesesieHa HHBOJIOUNA x —> xX" HM MpHTOM Tak, UTO BbIMOJIHeHbI CJesyi0- 
Mie sVCNOBHA: a) (Ax =-uy) = Ax” aay", 0) (x)= 2% HB) (xy) =X: 

OueBngHo, ecu |x|) =|x |g =..., TO MOMYHOPMHpOBaHHoOe KObIO OyyeT 
HOPMHpOBaHHbIM KOJIbULOM. IloaTomy MOJIyHOPMMpOBaHHOe KOVJIbILO eCTbh OG6oOObmIe- 
He MOHATHA HOPMHPOBaHHOTO KOVIblla. 

VY. M. Tenpsannom u M. A. Hatimapxom (+) 6b1I0 oKa3aHO, YTO KaxK Ib 
JMHeHHI = MOMO%KNTeMbHBIN (byHkunoHam f(T. e. f(x*x)>0 gaa smo6oro 
x€R) Ha NOJHOM HOPMHPOBaHHOM KOVJIbIle C HeNMpepbIBHOH UHBOJIOUNeH Hempe- 
ppipen. Maka (?) mocrpousl MpHMep Hec4¥eTHO-HOPMUpoOBaHHOro MOJHOFO KOJIbIa 
C HeMpepbIBHOH HHEOJHOWMeH, Ha KOTOPOM CYLLeCTBYIOT JIMHeHHbIe MOJIOXKHTEJIb- 
HbIe pa3pbiRHble (PyHKUMOHabI. Mpbi nowyyniM cwieyiolly!o Teopemy: 

Teopema 1. [/ycmo R—noanoe cuemHo-nopmuposanHoe (m. é. Habop 
HOpmM cCuemen) KONboYO C HenpepoleHoti uné6oaroyued. Ecau f (x) — aunedinoit 
nonoocumenonollt dynKyuonan Had R, mo f(x) nenpepoteen. 

Ilyctb R KoMMytaTuBHO, Wt— npocTpaHcTBO BCeX 3aMKHYTbIX MaKCHMaJIb- 
HbIX HgeasoB B R. Tlyctb Mt, — MoA_NpoctpakeTBo mpoctpancTBa Wt, cocros- 
iee u3 Tex MEM, Kotopple yoBseTBopsioT ycnoBuio |x(M)|<|xX|m mpH 
x€R. Maxcumanpypii ugean M Bp Mt wa3spripaerca CHMMETPHUHDIM, eCIM 
a (iM) =x (M1) npu «ER. Llyerm Wem — COBOKYMHOCTh BCeX CHMMeTPHUHBIX 
WeaJIOB 43 Mtn. 

CaeyactTsBue. Ilycth R—komMmytaTHBHOe MOJIHOe C¥YeTHO-HOPMHpOBaHHoe 
KOJIbILO C HeMpepbIBHOH HMHBOJIOUMeH. KarkOMY JIMHeHHOMY MOJIOXKHTeJIbBHOMY 
(pyHkmHoHasly Ha R COOTBETCTBYIOT YHCJIO Mm WM KOHeYHAA MOJIOMKUTeMbHaA Mepa 

m 


u(M) Ha > Mt, Taka, uo 


v=1 


F(x) = | x(M)du(M). 


Kompuo R Ha3biBaeTCH BNOJHE CHMMETPHUYUHHIM KOJbIULOM, eCJIH 
quia mo6oro x€R cyuyectByeT (¢-+ x*x) 7. 
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J]. A. Paiixos (°) Halles HeoOxoquMoe MH JocTaTOUHOe yCJIOBHe, MPH KOTO- 
POM MOJIHO€ HOPMHPOBaHHOe KO.IbILO C HeMpepbIBHOH HHBOJIOUMeH Oy eT BNOJIHE 
CHMMeTpH4HO. C MoMoLlbioO Teopemb! 1 MbI NosyuHM ciefyroulee OOOOMLeHHE 
TeopeMbl PalikoBa B CJIy4¥ae MOJIYHOPMMpOBaHHOrO KOJIbILa. 

Teopema 2. Jloayropmuposannoe noanoe Konoyo R c HenpepoleHou UNGo- 
moyuelt 6NOAHE CUMMEMPULHO mozda U MoAcbKO moeda, KO2da AAA Ka2Cd0z0 
asnemenma x&R umeem mecmo 


sup f (x"x) = sup lim VIG" im (1) 


mE n-0o 


20€ GEPXHAA epaHb 6 NeGolk uacmu Oepemca no Bcem NnoAOICUMEeNbHoIM GbYHK- 
yuoHanam f, yOoeaemeopsiowjum ycaoeuro f (e) = 1. 

Ormetum, uTo o6e yactH (1) voryT ObITh OeCKOHeYHBIMH. 

Jl wopmupospanupix Kose MW. M. Tenpdang u M. A. Haiimapk (*) moKa- 
3aJIM, 4uTO ecu R—nosmHOe CHMMeTpH¥YHOe KOMMYTATHBHOe KOJIbILO, TO R 
BHOJIHe H30MOpPHO KOvIbLy C (Mt) HenpepbieHbIx (byHKUMH Ha mpocrpancrBe Pet 
MaKCHMaJIbHbIX HeasoB TOra HU TO/JbKO Torga, Korga |x*x|=|x"||x| aaa. 
agin. 

Mbt MOJTyaHJIM COOTBETCTBYIOULYIO TeOpeMy JIA MOJyHOPMHMpOBaHHOrO KOVIbILa. 

Mbi ropopuM, 4TO nowJyHOpMupoBaHHoe KosIbHO R BNOJWHeE HSOMOPMHO 
Kombuy C (Mt), ecu R anreOpauyecku usomoppxo C (Mt), npwyem cyusjectTByer | 
NOCJ€OBAaTeJIbHOCTh KOMMAKTHbIX MOAMHOxKecTB Ay, v¢ YW, TaKUxX, 4TO 


M= U foes 
vEQ 


|x|m = sup |x(M)}. (2) 
MEAm 


Komnpyo C(M) c Hopmamu (2) ecTb NOHOe CHMMeTpHUHOe MOJYHOpMUpo- 
BaHHoe KOJIbIO. Korga R cueTHO-HOPMHpOBaHHoe, TO, Mo TeopeMe Maiik.ta (?), 
TONOJIOrHA, ONpeweseHHad B C (Mt), akTuyecKH He 3aBHCHT OT BbIOOpa MHO- 
SKeCTBA ALA =a. 

Teopema 3. /Iycmb R—noanoe noaynopmuposannoe KOmMmYymamueHoe | 
KOAbYO C unBoAOYUe. ECau Orn Atwobo2e0 xER | 


SUD 4 t= SUD xn supilivela 
mer meY mEY 


(20e sup|x|m moorem 6olmo Geckoneunstm), mo: 1) Oran sjmb6oe0 m |x*x\|m = 


= |X|m|x"|m; 2) R no Hopme |x|m noano; 3) R enoane usomopd@xo C(M) u 
[lm Sup | (WM) | 


m 

J[1 HOPMHpPOBaHHBIX Kose, C MHBOOUMeH R w3sBecTHO, 4TO ecru LA) 
mo6oro x€R wMeet mecto |x*x|=|x/?, To R BoomHe ns0MOppHO KOMbILY | 
onepaTOpoB B ruJibOepToRoM mpocTpaHcTBe (CM., Hanpumep, (°), crp. 281). 

Mbl MOJIYYHsIH COOTBETCTBYIOULYIO TeOpeMy VIA MOJYHOPMUNPOBaHHOrO KO\VIb- 
Wa (He O683aTeJIbHO KOMMYTATHBHOTO). 

Teopema 4. J]ycme R—noanoe noayHopmupoBaHHoe KOAGYO C UHEOAID- 
yuetl. Ecau Onan ato6oeo xER | 


sup |x°x|m = sup |x, 
m m 


mo OANA Atob0eo Mm uUmeem mecmo | 
® 
a 2 
(os x= Lx oe 
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u cyluecmeyiom euAvdepmoso npocmpaxcmeo H u npoexyuonnole onepamoper 
Py, Ha H makue, umo: 1) Kaoedomy azemenmy x€R coomeemcmeyem one- 


pamop A, (ne o623amMeAbHO Oepanudennoii) na H maxoii, mo ecau R — KOAbUO 
ecex Ay, xER, mo Ru R aanzeeOpauuecku usomop pro u Ay = A;; 2) A, Pe 


= P,rAx ecm oepanuuennouli onepamop na H Oaa arobozo n u mobo2e0 x ER; 
3) umeem mecmo 


1X |m =| ArPml, 


20e —HOpma onepamopa xa H. 

3 reopem 3 u 4 caeqyeT chekTpasbHad Teopema HeorpaHuyeHHOro caMmo- 
COMps2KeHHOrO OlepaTopa. 

Ilycrb R—nomHoe OeCKOHeYHO-HOpMHpOBaHHOe KOJIbUO C  HeMlpepbIBHoOli 
MHBOJIOUNeH. JIuHeHHbI yHKuMoHan f(x) Hag Koubuom R_ wHa3prBaetca 


BeULeCTBEHHBIM, ecau f(x") =f (x), WH My AbDTHNAMKATHBHBIM, eco 
f(xy) = f(x) f(y) ana x, yER. 

Ilycrb Mt — npocrpauctgo Bcex BelLeCTBEHHBIX HM MYJIbTHIIMKAaTHBHbIX (pyHK- 
UWHOHAaJIOB Ha KOJIbie R co cna6oH TonoorneH. Mbl Hall o6mni BU nMos0- 
XKHTeJIbHBIX (PYHKIUMOHAJIOB. 

Teopema 5. /Iycmp R—noanoe noayHopmuposaHHoe KOAbYO C Henpe- 
polenow uneonrmoyuet. Ecau f (x) — noaostumeronoui dynKkyuonan xa Koaroye R, 


mo cyiwyecmeyem OuKomnakmnoe nodmHoocecmed, Wt; CI u Konewnan noaso- 
nUmMeNbHAA Mepa wp Ha Wt makue, amo 


SamMeuaHue 1. Konpuo R Ha3sbiBaetcA (PYHKUHOHATbHO-HEenpe- 
PbIBHBIM KOJIbILOM, eCCJIH KaXKbIM BelULeCCTBEHHbIM MYJIbTHMJIMKaTHBHbI 
(byHKUHOHAaJ HenpeppiBeH. Ilo Teopeme 5, MbI MOXKeEM JOKa3aTb, YTO Ha NOJIHOM 
(PYHKUMOHAJIbHO-HeMpepbIBHOM TOJIYHOPMHpOBaHHOM KOJIbIle C HenpepbiIBHOu 

' MHBOJNOUMeEH BCAKHH NMOJIOMKUTEJIbHBIM (PYHKWMOHAaJ! HeMpepbiBeH. 

SamMeuaHne 2. Mbl MoxKeM JOKa3aTb Teopemy 5, Korgla R ecTb KOJbILO 

(c equHueH) 6e3 TOMOOrHH, KOTOPOe YOBJIeTBOPAeT CJIeYIOUHM YCJIOBHAM. 


Tlyctb A” (n= 1,2,...) —KombUO Bcex WembIX (PyHKUHH OT 2%,..., 2n. Ana 


JIOObIX 3JIEMCHTOB X,..., Xn B Kouble R kaxfomy 9é A” coorseTcTByeT 
3JIEMCHT X.€R Tako, 4TO 


Xo,toe = Xo = Xoo, Xo192 ae NeoXgos Xe = CX, 


* 
Kea Nyy Ve lee ee =, ids Xge = Xq, 


BiCeCh (248. N24 O(eqnzn) 
AsTop BbIpaxkaeT OJlarogapHocTb u.-kopp. AH CCCP H. M. Temppanzy 
u mpod. Ji. A. Paiikopy 3a leHHy!0 MOMOLb 8B HacTOAMel paOore.; 


MockoscKHit rocyapCcTBeHHbIit yHHBepCHTeT Tloctynusio 
um. M, B. Jlomonocosa 6 XI 1958 
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Jlokxagn Akajyemuun nayk CCCP 
1959. Tom 124, Ne 6 


THIPOMEXAHHKA 


B. H. )KHTYJIEB 


TEOPHA IJIEKTPHYECKOLO PA3PAXA B ABYDKYLIENCA 
NPOBOJALIEM CPEJE 


(ITpedcmaeaexo axademuxom JI. H. Cedoeoim 14 X 1958) 


B wacrosujeh paOoTe pa3sOupaeTcA HOBOe ABJICHHe CKATHA 93JIEKTPH4eCKOTrO: 
paspafa B ABYHKYWeHCA NpoBOAAMLeH Cpese, KOTOPOe MOET ObITb HCMOJIb3OBaHO: 
JIA NOJIYYeHHA BbICOKAX TemMmepaTy Pp. 

§ 1. Tlycrb umMeetca HeKoTOpoe ABuxKeHHe MpOBOAAUeH CpeAbl. QaektTpo- 
yMHaMHYeCcKad YacCTb ypaBHeHHH MarHHTHOHM FrHApoWHaMUKH Meer BUA 


“Ot 
rae H—bsexkTop Halps>xKeHHOCTH MarHHTHOrO MOJId; V-—BeKTOp ckopocTH 


Cpeybl; Vy. — MarHHTHad BASKOCTD. 

IIpumMenum onepatuio rot K ypaBHeHuio (1). Ilocne HecnoxKHbIX BbIUCeHHI 
MOJTy YUM 

0j = : Anat 

si hd = Ue i dt 


(; | : 
= ¥mA j — 7 rot {V (VH) —- (HV) V + H div V}, (2) 


A . (ty \ 
rye Jj —MWJIOTHOCTb TOKa (j ives rot H HM C— CKOPOCTb CBeTa B Cpeje. 


Ha30peM TOKOBbIMH JIMHHAMM BeEKTOPHble JIMHHH TIOJIA ip 


PaccmMoTpyM B JlaJIbHeHLIeM cJTydan J[BH2KeHUH , YHOBJIETBO PHAIOULHe YCAOBHAM: | 


divV=0; (HV)V=0; V(VH)=0. (3). 


YpaBuenre (2) B ciyyanx (3), ecmM cpeqa OOaqaer GecKOHe4HOH mpoBo- 
JMMOCTHIO (Vv, = 0), IPHHYMaeT BH 
dj 


apo (VY VJ V Nea 0, (4) 


OH. Vv V)H =(HV)V—HdivV + ,,A H, ay 


Ha ocuopaHwu ypaBHenua (4) u Teopempr A. A. ®pnymaua o coxpaHAe- 


MOCTH BeKTOPHDBIX JIMHHH (*) culeqyer: 


B cay4ae paccmampuéaemolx Oéeuscenuti (3) cpedet c becKonerHoti po6o- | 


Oumocmbto mokosole AUKUL OO AAdaIoM CéEoticmeoM cox pansAemocmuL. 


B knacce 2BwxKeHu (3) B UMCIe Apyrux Haxo_aTcs cueqyioulwe Ba Bua | 


JBYOKeHHH: 


1. [Inockue jBwKeHua c BeKTopom H, nepnenszuKyASpHbIM nvocKocTH | 


JBYXKEHHA. 


Dp Hexoroppie OceCHMMeTpHueCcKkHe JBHXKCHHA C CHJIOBbIMU JIMHWVAMH, ABJAIO- | 
IWMMHCHA OKPY2KHOCTAMH C IeHTpaMH Ha OCH CHMMeTpHH HW paciioJIOxKeHHbIMH | 


B MJOCKOCTAX, MepleHAMKYJIAPHbIX OCH CHMMeTpHH. 

§ 2. Paccmorpum sulekTpw4eckylo Welb, COCTOSILYIO W3 wHHeLHOrO QJIEKTPO- 
qa A, anexrpoga BnC B Buje nonyuusMHApa (gocTaTouHO GombUOro payuy- 
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ca L c OTBepcTHAMH, Tak YTO XKHJKOCTb MOET CBO6O]HO MIpOTeKaTb Yepes 
Hero), H 9. fl. c. Tlycrb wenb norpyxena B NOKOALLYIOCA TPOBOAALLY1O 
2KHKOCTb H 3AMKHYTA; TOra BHYTPH XKHKOCTH BO3HHK- 

HeT SJIeKTpHuecKkH TOK (cM. puc. 1), pacnpefemeHnptit g 

MpHOH3HTeIbHO paBHOMepHO BHYTPH yrvia, paB- Z 

HOrO 7. 

IIpupeylem fasiee 2xHAKOCTb (KOTOpad mpeymovia- 
raeTCA He€C)KHMaeMOH) B BHXKeHHE C MOCTOAHHOHM CKO- 
poctpio U, nanpaBieHHoh Bomb Ox (nyctb L jocra- 
TOUHO BeJIHKO, TaK 4UTOObI COOTBeTCTBYIOUee Mar- 
HUTHOe 4HcIO PeltHompaca Rem = UL/¥m Opinio 6oub- - 
woH BeHUHHON). 

B cusly TeopeMbI mpexbiqyuero naparpada u yc- 
noBHA Rem >> 1, o-BHXMMOMY, BO3HHKaeT TOHKas 
CTpy 9uleKTpHyuecKoroO TOKa (CM. plc. 2), HalpaBJieH- 
Had BOJIb OCH X HM MMelOWad TOJMAHY NopsyKa 
L/V Rem. Crpys auiektpwyeckoro TOKa B IVJIOCKOM 
culyyae ABJIAe€TCH MarHHTHbIM NOrpaHvwHbIM CJIOeM Puce. 4 
2-ro poja (?). 


YpaBHeHHA MarHHTHOM rHApOMMHAaMUKU J\A{paccMaTpHBaeMOrO BHA ABIDKeHHE 
NpHMyT Bud: 


h 


db 


ES 


0H 
rag (5) 
2 
p+ 3 = const, (6) 
4ny 

pep = div(kVT) + Sj. (7) 

Ja cny4ax oceBoH CHMMeTpHH ypaBHeHre (6) 3anulercs B BAe p = const, 
J a ypaBHeHHA (5) u (7) cipaBeqMBbI pH yc- 

y noBnw U FS 1?/4nc?vm_0L. 

‘ IIpnHuMas BO BHHMaHHe ycuioBHe Rem > | 
A A HW Novlaran KosdpuuveHT TenlONpOBOAHOCTH 


k=const B noToKe, ypaBHeHua (5) wu 
(7) Mua tMocKoro HM OceCHMMeTpHyuecKOro 


Puc. 2 CuIY4aeB 3allWIWeM COOTBeETCTBeCHHO B BHJe: 

oH oH oT OT , 8m oo 

eg gga ag OG s ee a aes 
oH OH) tO wit AP eel OTe gt OL) fee 
U Fo ape ao 25 y Oy 5) oC pL Fike (Se abr sa a Gate 


§ 3. [Ina maocxoro cnyyan peulenve 4a H HaxOfMTCa B kulacce aBTO- 
MOJICJIbHbIX PelUeHHH, yKa3aHHbIX B paOoTe (?). ByyeM MMeTb, MocJle yAOBuJe- 
TBOPeEHHA COOTBETCTBYIOWIMM TpaHHUHbIM YCJOBHAM, CJlefylollee BbIpaxkeHve 
iA KOMNOHEHT BeEKTOPa IWIOTHOCTH TOKa J: 


I U (Uy? , i ve Uy ( stie) 

Ajx = ms es NG = —exp{—s . 

aaa Va te oe exp( 4y x my 4V x |; Vat HEP 4y x]? 
]—nosubii TOK B CTpye, MpuxoOAAlIWHcH Ha eMHULY AMHbI BAOMb Oz. 


Tana cnyuan ocepoi cumMetTpuH peuenve jua H MoxkeT ObiITb mpescras- 
JieHO B Be 


ED SXe AG). ee a (8) 


rie A(€) yqoBeTBOpAeT ypaBHeHHIO 


ca" (1+ 5)h' 4 ee 1\h=0. 
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[panuunple yCJIOBHa: | 
a) H orpanHuena mpu y = 0; ec.e 
6) limyH = 2I1/c (/ —nowHbIi TOK B CTpye). | 


yoo | 
Ha ocHoBaHHH yculoBHa 6) BbIOpaH MHOXKUTeIb x—'* B BbIpaxKeHHH (8) 
ana A. 


Pemenna quia Hou jy OyayT: 
21 Uy? 
Hae, cy E mit GRP Grom: J]. 
Cc 1 OyH | if ty Le (— a 
“Gn y Oy 4m v oi P ES 


§ 4. B cnyyae nockoro pa3psja BbIparKeHve id Temneparypbl T MoxKeT 
6bITb MpeACTaBJIeHO B pas 


pie Y 
ibis c*ec, ee Ge Vkx/ec,U ’ 


rye ¢(€) yqoBeTBOpseT ypaBHeHHIO 
” 563 ry ae | = 
[eee + exp( Pr OF 
Benuuuna Prm = Y%npCp/k MoxKeT ObITb, MO aHaJIOrHH C OObIUHbIM UHCJIOM 
[]paHAraA, Ha3BaHa MarHHTHbIM YHCJIOM [pangqras. 


Mckombim pellenvem find 7, CHMMeTPHUHbIM 10 Y H o6pamaromumcaA B Too 
MpH y—> oo, Oyler 


Sa) ie = e \ ep (— (exp [ - (5 = 1)| dy dt. 
0 


_. Jn ocecuMMetpwueckoro paspayja pelllenve a T Moet OblTb lpeycTaB- 
JeHO B Bue 


ae IPAS ALS) apf evens aati a 
| = Amc*ec, Vn xX ”’ “a V kx/pc,U 
~Mynkuna ¢(€) yqoBMeTBOpAeT ypaBHeHHIo 
u” 2 , ee? 
et” + (3 + 1)t +8 + bexp(—sg-)=0, 
DHS pellleHHeM KOTOPOrO ABJIAeTCA BbIParxKeHHe 
e7/4 
t (6) = exp ‘= <-) Ei Ei (=) Jo +e, \ oe Ei (a yee 
1 


\ 
— J RPE 0 eo(— RE) dea, 


rae Ei (x) —wnterpambHaa noKkasatembnaa cbyHKuMA (cM. ”); CED.97) 
YunTbIBAA TpaHM4Hble yCOBAA Ha (byHKuMio ¢(§): a) £(&) orpanwuena mpu 
—E—0 u 6) HM = 0, nomy4nM culeqyioulee pellieHve gua dbyHkunn T: 
x o> 


e2 


n 
ee 1H) 4 Sa eh (a) 5-2 2¢ \ 
~ 4mc®pc, Vp, ig Ee (— -) Ei(% 7) \ Saat ONE ae) Ei (6) dy do. 
B74 
SaMeTuM, 4TO 3afaya It OCeCHMMeTPHYHOrO paspaya nomyyaerca Mou- 
HOCTbIO ABTOMOJeJIbHOH TOJIbKO B culydae, ecw Ty. =0, To (pusn4ecku 


MOXKeT O3HadaTh cayyaH T) >>To, rae T)—TemMmepatypa rasa B WeHTpe 
CTpyH. 


LlexTpabHbId asporHApomMnamMMyecKHi = HMHCTUTYT 


I] 
um. H. E. )Kykosckoro 1X 1958 
- S e Te eee JIATEPATYPA 
5 ounn, HU. HOewab, H. B. Po3e, Teoperuyeckaa ruqpomexaHuKa 
(1948. 2 B.H.)Kury aes, AH, 124, N5(1959), 3 : aa 
SRE TG y A (1959). E.AuKe, ®.3uqye, Ta6suust 
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Wloxxayn Axkanqemun Hayk CCCP 
1959. Tom 124, N 6 


MATEMATHYECKAA ®H3BHKA 
A. A. CUIABHOB u A. J. CYXAHOB 


K BOMPOCY O NPHYHHHOCTH B TEOPHH C HHAE®HHUTHOR 
METPHKOU 


(Tpedcmaeneno axademuxom H. H. Boeoawboeum 10 X1 1958) 


B noceqHee BpeMaA NosBusica pa pador (1~*), B KOTOpHIX AA ycrpaHeHHs 
pacxoyumocteH B TeOPpHH NOMA UCHOML3yeTCA Mpediomenue TaiisenOepra (cM. 
(*); B 9TOH paOoTe uMeIOTCA Tak?Ke CCbIIKH Ha MpelbiyuyHe padorbl) BBECTH B 
MpOCTpaHCcTBe aMIVJIMTY COCTOAHHA HHePuHUTHYIO MeTpuKy. B aTux padorax. 
ObIIH MpeOLOMeHbI TPYNHOCTH, CBA3AHHbIe C BBEeHHEM «HEUsHyeCKUX» Move, 
HeCYIMHX OTPHIlaTebHYIO HOPMY, H IIpe]VIO*KeHbI pasMUHbIe BAapNaHTb! yHUTap- 
HOH MaTpHIbl pacces Hus. 

BecbMa BaXKHbIM ABJIACTCH BONPOC, HaCKOJbKO IpeAOxKeHHbIe CXEMbI Y/OB- 
JIETBOPAIOT TpeOOBaHHAM MpHynHHOcTH. B nacTosmeli paOoTte uccsemyerca BO- 
IIpOC O BO3MOKHOCTH MOCTPpOeCHHA MAKPOMPHYHHHOK TeopHu C HHAeHpPNHHTHOH 
MeTPHKOH, HCXOZA H3 MOBObHO OOWIMX MpeANoNO*KeHHH, B PaMKM KOTOPbIX, 
B YaCTHOCTH, NoMmayaloT KOHKPeTHbIe BapuaHTbl (17%). : 

B coorpetcTByun c ufeei Tati3en6epra, Oyem cunTaTb, YTO NOHOe Mpo- 
CTpaHCTBO aMMHTy coctosaHua H pacnayaetca Ha MosMpocTpaHncTBo du3snye- 
CKHX aMIIuTy coctosHua H, u nmoxnpocrpaHcTBo «Hepu3sH4ecKuX» AaMMINTYA 
coctosHun H,. MmMenuo, Kak u B (?) *, NpeacTaBuM nojHOe none y(x) B Buze 
CyMMbI (u3HYeCKOrO U «He*Pu3HYeCKHX» MoNeH se} 


1 (2) = G0 (x) + Senn (x), (1) 


Tak UTOObI CBEPTKH MOJIHbIX MoeH HMeIH BH 


D(x—y) = DU—y)+ dient Da, (ey) =D (xy) 4+ A(x —y). (2) 


Tlon TepMnom «Hedy3snyeckas CBepTKa» B JaJibHeliem MosjpasymeBaem A (x — y). 
Kpome (1) u (2), Ham nonagoOuTca onepatop P, smpoeKTHpyIOUlMH aMInMTy Tb) 
COCTOAHHA Ha Mo_NpoctTpaHcTBo f7;. h 
Hamel wembio ABIAeTCAH NOCTpOeHHe YHUTAapHOli MaTpuub! paccesHusA S, Jeh- 
cTByIollel B MOAMpoctTpaHcTBe (usHyeckHxX amnuwuTy coctosHHs Hy. Kak v 
B (2-8), npeqnonaraem, UTO cyulecTByeT MaTpHIla paccesHua S, CBASbIBAaIOUas 
ACMMNTOTHYeCKHe AMIJIHTYIbI COCTOAHHA W3 MONHOrO mpoctpanctTBa /7, KoTOpas 
YAOBJIETBOPAeT OOLIYEBIM TpeOOBaHHAM PeJIATMBHCTCKOH KOBaPHaHTHOCTH, YHH- 
TAaPHOCTH HM MHKPOCKONMYeCKOH NPHYHHHOCTH (*). GTO MpHBOANT K TOMY, YTO Ha 
JONYCTHMble aMIJHTYbl COCTOAHUA MbI PakTHYeCKH HakJlabIBAeM YCJIOBHE 


Ficd+ UF_o=0; Ut =U, (3) 


rye F — ammuiutyya cocrosmna “3 nogmpocrpanctsa H,. ScHo, ¥To S MoxkeT 
6bITb (byHkuHeH TombKO S u P. 


~ 


* B yambuelitliem, ecm He OTOBOpeHO, HCMOMb3y!OTCA OOOSHAYeHHA STOH paooret. “ 
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B Hallux JaJIbHeliWux paccy2keHHAX MbI OyleM CYU[eCTBeEHHO MOJIb3O0BaTbCA | 
TeopHeli BosmyujeHuit. [ostomy npeynonaraem, uro Matpuibl S 4 S pa3J02KMMDbI | 


B px], MO KOHCTAHTe B3aHMOJCHCTBHA. 


Ha matpuny S ecTecTBeHHO HaJIOXKHTb Culeqyroulue yculoBHA: 1) pemATHBMCT- | 


ckoli KoBapnManTHocTH; 2) yHuTapHocTtu: SS*= 1; 3) ocmaOmeHHOH MpH4uHH- 
HOCTH. 

Ja (opMytMpoBKH NMocweqHerO BOCMO/b3yeMcH (pyHKUWel «HHTeCHCHBHOCTH 
BKJIOUeCHHA B3aHMORelcTBHSy g(x) (4) TaKoli, 4YTO gi(x)=O0, ecuw x@Gi; 
Qo(x) = 0, ecm x€G,, rae G; nu Gz— Be HemepeKpbiBalolveca MpocTpaH- 
CTBCHHO-BpeMeHHble OO/laCTH, MpHy¥em TOUKH OO.1acTH Gz pacnoJIOxKeHbI MO Bpe- 
MeHH 03xKe TOUeK O6acTH G, HIM MpocTpaHcTBeHHO MoZoOubI uM. Tora pas- 
HOCT 


~ 


Rie = 8 (1 + Be) — 8 (ge) S(g1) = S(1 + 2) — § (2) S(1) 


OJ2KHAa JLOCTaTOUHO ObICTPO CTPCMHTbCA K HYJIIO IPH YBEIMYeCHHH KpacCTOAHHA» | 
(BpeMeHH — JIA OOACTeH, paseICHHbIX BPCMCHH-MOAOOHKIM HHTEPBAaJIOM WIM | 
A@KAULUX BOIb CBETOBOrO KOHYCa; KOOPJMHAaTbI — AIA MpOCTPaHCTBeHHO- — 


MOMOOHbIX OOacTeli) MeExKy OOacTsAMH. 
O6cyquM nospobHee moceqHee ycsoBue. OT «paccTOAHHA» MerKLy OOacTA- 
MH 3aBHCAT TObKO cBepTKu. IlosToMy ecTecTBeHHO OxKuUaTb, YTO yCOBHe 


3) OyaeT BbINOMHEHO Tora M TOKO Tora, Kora: a) Rie OyWeT npeAcTaBAATh | 
co6ol CyMMy YJIeHOB, KaxKIbIii M3 KOTOPbIX MpONOpHOHaTeH «HepusuyecKon | 


CBepTKe» (aCHMMTOTHYCCKHM MOBeeHHeM (PH3H4UCCKHX CBePTOK Mbl HHKaK He 
MOXKeM pacnopsxuTECA!); 6) «Heu3sH4ecKue CBepTKH» OyAyT LocTaTOuHO ObicTpo 
CTPeMHTbCA K HYJIO TPH YBeIMYeHHH «pacCTOAHHA» MexAy OOacTamMu. TaKue 
IIpeANOJOXRKEHHA MOMKHO MOATBEPAUTb CTPorHMu paccy*xKAenHuAMH. MoxkHO TakxKe 
MOKa3aTb, 4TO MpescTaBsleHue Riz yKa3aHHbIM BbILUe CMOCOOOM BO3MOxXKHO Tora 
H,TOIbKO Tora, Korga Riz WpecTaB/IAeTCA B BUC CYMMbI YWIeHOB THNa 


PII, (1, 2) PI, (1) (1 — P) Ig (2) PUL, (1,2) P, (4) 


rye Il; — HekoTopble OnepaTOpHble BbIParKeHHA, 3aBHCALIHe OT ONepaTOpoB Nowa 
B OOacTAX G, HIM Gy COOTBETCTBEHHO. 


JlanbHeltiime uccleqOBaHHA OyeM MpOBOAHTb MO CTeneHAM TeOpHH BO3SMY- 


menu. Byem pasmaratb S B pay no P wu (S—1)(no S pa3naratb Heyqo6uo, 
Tak Kak S He ABJIAeTCH MaJIOH BeJIMUHHON), T. e. 


S=P{1+(S—1)+a(S—1)(S—1) +. a,(S— 1) P(S—1) + 
+ 6;(S — 1)(S—1)(S—1) + 8 (S — 1)(S—1) P (S—1) + 
$5 (S— 1) P(S —1)(S—1)4-PalS —1)P (Sal) PS 1) egy BP 


V3 coo6paxKeunii coorercrsus c o6br4dHOH Teopnelit (S npH P = 1 jommKua 
mepexoguTb BS) KospHIHeHTLI y MepBbIX JBYX WICHOB B3ATbI PpaBHbIMH eLH- 
Hue, Laj= 0, 4b; = Ou tT. X. loz60pom Koadpunuentos 6yqem NOOuBaTEcA 
YAOBJICETBOPCHHA B KaxKAOM NOPALKe ycloBul yHuTapHocTu 2) u nMpu4duHHocTHA 
3), MocmeqHee B CHJIy v3/10%KeHHOrO cBoLHTCA K: 3’)(Ris)n mpeqcTaBuMa B Buse 
CYMMbI WIeHOB THMa (4) nu 3°’) Bce «HetusH4ecKHe CBEPTKH» JocTaTOuHO 6BICTpoO 
CTPeMATCA K HYJIIO TPH yBeIMYeHHH «paccTOAHHA» Mey OOwacTaAMH. 

INeMeHTAapHEle BEIUHCEHHA C YYETOM YCOBUA YHHTAPHOCTH Aalor Jia Ris BO 


BTOPOM NOpAKe BbIpaxkenne 
(Riz), = P {(—1/2 + ia) Sy (2) (1 — P) Sy (1) + 
aC Jase 2) Sal). SC) e, (6) 
TAC % — MPOH3BO/JIbHOe JeHCTBUTeIbHOe UNC. 


a Tem cambim ycnosue 3’) Bo BTOpoM MOPALKe BbINOJHACTCA aBTOMATHUCCKH. 
a 


HaKO, CCIM BBOAMTb NHCKPeTHbI CeKTpP «HecpH3H4ecKUX Nome» Tuna (1), To 
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«HeHSHYECKHE CBEPTKH” JA MPOCTPaHCTBeHHO-NOMOOHBIX HHTepBasOB YObIBAaIOT 
SKCHOHCHIMAJIbHO, a JWI BPCMEHH-NOMOOHbIX OCWMJIUpyroT (HMerOULeeca crTe- 
NeHHOe yObIBAHHe He MpenATCTByeT pacnpocrpaneHulo YacTuI, Ha MakpocKoMH- 
4eCKHe BpeMena), Mu MOsTOMy ycloBHue 3’’) He OyeT BEINOHEHO. STO, KaK 3a- 
MeTHJI BriepBbie Dupri (°) B cBa3u c (1), MpHBOANT K HapylieHuIO ycOBHA MpH- 
4YMHHOCTH y2Ke€ BO BTOPOM NOpsyKe. 

BosHukaeT MbICAb MOMbITaTbCA H3MCHHTb ACHMNTOTHKY «HeHsHdecKux CBep- 
TOK» H Te€M CaMbIM CHATb BO3spaxkeHHe Mupia. JlelicTBuTebHO, eCJIH BBeCTH 
BMECTO JMCKPeTHOrO cneKTpa Tuna (1) cneKTp, B KOTOPOM KaKoe «Hedusnue- 
CkKOe> OMe yCpeHeHO MO WOCTaTOUHO Y3KOMYy HHTepBaJly Macc C KaKHM-s1H60 
BeCOM, HallpHMep TraycCOBCKMM, TO CBepTKa «HeH3H4eCKOFO» MOA MpHMeT BHI 


Dn, a. \ qe Dm (x ois y) dm, (7) 


sf) 


@ aACHMITOTHYECKOE BbIPaKeHHe WIA KHEPH3HUECKOH CBEPTKH» MOUNT ZKCIIO- 
H€HIMaJIbHO YOBIBAIOULHH MHOMKUTEMb 3a CYeT yCpeAHeHUA GbICTpO oOclHHpy- 
WOWHX PYHKWHH *. 


A(x — y) >A (x— yen, (8) 


SicHo, uTo no-mpexHemy D(x—y) MoxerT ObITb CeaHa JOCTaTOUHO peryApHOH. 
TakHM OOpa30M, CMelvasIbHbIM BbIOOPOM «HeH3HUeCKHX» MOei MOXKHO 
OOMTHCA BbINOJIHCHHA YCJIOBHA MPHYHHHOCTH BO BTOPOM MopsAykKe Hu MaTpHlla 


(S)2 ompeyensetca ycsoBuamMu 2) u 3) c TOUHOCTbIo ZO OLHOFO YMCTO MHHMOFO 
Mlapametpa /«. 

He cocraBuaet Tpyia NoKasaTb, 4TO MaTpulla S, Cc TOUHOCTHIO lO TpeTbero No- 
padKa yOBeTBOpAIOWLad YCOBHAM MPHYMHHOCTH HW YHHTAPHOCTH, MOxET OBITS 
mocTpoeHa u Oyler 3aBUCeTb OT TOrO Ke Mapamertpa, T. €. B TpeTbem nopsyKe 
MIPOW3BOl He yBeIM4UHMBaeTCA. 

Ilyrem mpoctbix, HO BeCbMa TpOMO3J.KHX BBIUHCIeHHH MOXHO MpHHTH K 
BbIBOLY, YTO WIA BHINOJIHEHUA YCIOBHH MPHYMHHOCTH WH YHHTAPHOCTH MaTPpHILbl 


S B yerBepTOM NopsAKe HeEOOXOAHMO, UTOObI BBECHHbIM BO BTOPOM MoOpsAKe 
YUHCTO MHHMbIii apaMeTp Obl BeIeCTBCHHbIM. TakuM OOpa30M, MPHXOHM K 
ABHOMY IIPOTHBOPe4HtO: YCJIOBHA YHHTAPHOCTH H NPHYHHHOCTH B YETBEPTOM M0- 
PANKE HECOBMECTHMbI C YCJIOBHEM YHHTAPHOCTH BO BTOPOM MOpsAIKe. 

Mrak, mocTrpoutTb MaTpuuy S, CBA3bIBaIOLLy!O ACHMIITOTHYeCKHE AaMIINTYAbI 
COCTOAHHA 43 MoOsmpocrpanctsa Hy, KoTOpad yoBJeTBOpsAa Obl YCJOBHAM 
YHUTapHOCTH HM OCaOeHHOH MpHYHHHOCTH, C MOMOULbIO YHHTaPHOM HW MHKpo- 
IIpHYHHHOH MaTpuub! S, JelicTBy1oulel B MomHOM MpocrpaucTBe H, B paMKax 


TeOPHH BOSMYIeHHH He yaeTca **. 
EctecTBeHHO, YTO BOMPOC 0 BOSMOXKHOCTH NocTpoeHuA TeopHH Cc HHAepuHuT- 
HOM MeTPHKOM, B KOTOPOH Obl He HCNOMb3OBaINCb HH MAaTPHWa pacceAHHA, HH 


* Kak yka3zano B. B. Meypeyepbim B JOKsayle Ha CeMHHape B MaTeMaTHYeCKOM HHCTHTYTE 
um. B. A. Creksiopa, HapylwieHHe MPHYHHHOCTH BO BTOPOM MOpAAKe JerKO MOWAT, CCH OOpa- 
THTbCA K CBA3H TCOPHH C HHeHHHTHOM MeTpHKOH c HeNOKaMbHOH TeopHel. JlelcTBuTeIbHO, 
TeOpHA C HHec:PHHHTHOM MeTPHKO cpakTHYeCKH UCMOMb3yeT perylApHsauHio TlaynaH — Bua- 
jlapca C KOHCYHBIMK MaCCaMH H MOSTOMy MOXET OBITb CBeLeHa K HCOKAbHOH TeOpHH C PakTOPH- 
3yloujuMcs cbopm-cbaktopom. HapywieHwe MpHuHHHOCTH B Ciy¥ae, PaccCMOTpeHHOM ®upueM, 
CBA3aHO C HEBbINOAHCHHEM 14 NOMy4aiomeroca opM-akTopa ycoBul KpeTbeHa — Tlatepaca 
(®), Tak Kak opm-akTop uMMeeT Momicc Ha eHCTBHTeMbHOH OCH KBapaToB HMITy1bCcoB. Haw 
cHoco6 BBeJeHHA «HepH3HYeCKHX» NOMel TaKxKe MoMyYaeT ECTECTBEHHOe TOAKOBAaHHE, HOO MBl 
cbaKTHYCCKH JOOHBaCMCA CHATHA OCOOeCHHOCTH NyTeM HHTerpHpoOBaHHsA OOOOULeEHHOH dy HKWHH 
B Kslacce JocTaTOuHO raankux PynHKwHl (4). 

** MbI TaKXKe paCCMOTPeH BOMPOC O BOSMOXHOCTH NOCTPoeHHA MaTpHUbI S, He mpHGeran 
K NOHATHIO MaTpHUbl pacceAHHA B NOMHOM MpOcTpaHcTse, a HCNOMb3SYA TOAbKO NOHATHE Jlarpan- 
2KHaHa BSAHMOJeHCTBHA NOAHEIX MONel, OMHAKO M B 9TOM CyYae NOAyYeH OTPHUATeNbHBIA pe- 
ByMbTat. 
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jlarpawKvaH B MONHOM MpocTpaHcTBe, ocTaeTcH OTKPbITbIM. Kpome TOFO, 
OCTa€TCAH OTKPBITbIM UpesBbl¥UaHHO HHTePeCHbIH BOMPOC O BOSMO2KHOCTH NOCTPO-- 
€HHA TeOPHH C HHAetHHUTHOH MeTPpHKOM BHe paMOK TeOPpHH BOSMYUIeCHHH. | 

B saks1oueHHe Momb3yemca Cay4aeM BbIpasuTb rayOokylo OwlarosapHOctTh | 
5B. B. Menpenesy 3a mocrosHHoe BHHMaHHe K padoTe HW PAM WeHHbIX COBETOB. 
Bpipaxaem Takxe OarogapHocTb akay. H. H. Boromw6osy, J. B. WupKkosy 
u M. K. Ilonupanospy 3a nomesHylo WuCKyCccHWO. 


Tlocry nusto 
10 XI 1958 
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PHSHKA 


B. JI. BOHY-BPYEBHY 


O CBASH ME)KAY KOHCTAHTAMV B3AMMOJIEHCTBHA 
IJIEKTPOHOB C ®OHOHAMH UH C TNPHMECAMH B METAJLJIAX 


(ITpedcmaeneno axademuxom A. ©. Hoppe 81 X 1958) 


B TeOpHv SIeKTPOMPOBOAHOCTH MeTAJIJIOB KOHCTAaHTbI, XapakTepusyroulHe 
B3aHMONEHCTBHE SJIEKTPOHOB C KOJIEOAHHAMM PelIeETKH HC Pas/IMUHbIMH CTPYK- 
TYPHbIMH edekTaMu (HalIpHMep, NPUMeCHbIMH LleHTpaMu), OObIUHO BBOJATCA 
J1M60 C NOMOLIbIO yueTa 9KPpaHUpOBaHuA MO MeToxy Tomaca — Mepmu, 1H60 
NOJyPeHOMeHONOrHyecKHM NyTeM. OgHako mepsBbili cmoco6 B npHMeHeHHu K 
TBEPOMYy TEJIy BbISbIBAeT CeEPpbe3HbIe COMHEHHA, a BO BTOPOM Ha3BaHHble Mapa- 
METPbI JO CHX MOP paCCMaTPHBaJINCb Kak He3aBucuMble. DakTHYeCKH Ke MEK 
HHMM MMeeTCA TIyOOKaA CBA3b, BbIABJICHHE KOTOPOH M COCTAaBJIAeT 3aauy Ha- 
CTOALIeEH padorHi. 

PaccMoTpuM CHaYasia B3aHMOJeHCTBHE 9JIEKTPOHOB C (pOHOHaMnH. Kak u B pa- 

Gorax (',”), MbI OyeM CBA3bIBaTb €FO C JONOJIHHTEbHbIM MOJIEM, BOSHHKAIOULUM 
TPH CMeULCHHH MOHOB PeleTKH MeTaJIa U3 NONOXRXeCHHH PaBHOBeCHA; OHaKO, B 
OTJIMUHE OT Ha3BaHHbIX paOor, 9kKpanupoBaHue OyMeM YUNTHIBATb He NpHOMM*KeH- 
HO, a TOUHO — no MeTony dyHKkuuh [puna (*). 
_ Q6o3Ha4uuM BeKTOp CMeULCHHA HOHA M3 NOMOKeHNA PaBHOBecuA yepes u(r) 
(MbI paCcCMaTPHBaeM JIA MpOCTOTH! Mpocryto peleTKy, OOoOmeHHE Ha Oowee CuO- 
X%KHBIH Clyual TpuBUabHO). JloNOMHUTebHAaA MIOTHOCTh 3apAya, BOSHHKAarIOMLaA 
MPH TaKOM CMeLIeHHH, eCCTb 


60 = nediv u (1) 


(e >> 0, n— KOHIeHTpallua MOHOB). C Hel cBAa3aHa JONMOJIHHTeJIbHad SHeprHus 
3JIEKTPOHOB 
Uae; (2) 


rye @ — SKpaHupoOBaHHblt MOTeHIMas, CO3,aHHbI MMOTHOCTHIO 3apsya (1). Kak 
H3BeCTHO (?, *), 
p(x) =\D(x, ye(ydy  (# —4-T04Ka). (3) 


3Syecb 
D(x, y) =\dke~ = D(b) (dle = dhe dk, hx = hy x9 — kx) (4) 


eCTb NovHad CosoHHaa (byHkuua Tpuna (B WaHHOM cJlyyae — JJIt KYyJIOHOBCKOL 

3ayauH B TBePpOM Tele). : 
CnelyeT 3aMeTHTb, YTO CaMO IIpeCTaBJIeEHHe O JIOKaJIbHOM B3aHMOJeCHCTBUK 
(2) aBIAeTCA MpHOMM2KEHHBIM: CTPOrO FOBOPs, €FO MOMHO BBECTH JHINb B Tpe- 
HeOPCKCHHH «PalMalMOHHbIMH NONpaBkKaMu» K BEPIUHHHOl YacTH (SaKOHHOCTS 
yero He BCerfa OUeBH HA, HOO POJb «PpayHalMOHHbIX NOMpPaBOK» B JaHHOM CJly- 
wae MOXKeT urpaTh WH B3aHMOJelicTBUe M@ExAy seKTpoHaMn). MiMeHHO Takas 
NOcTaHOBKa 3aauH, OfHaKO, THNMUHA JIA BC€X COBPCMCHHbIX MCTOJOB, HW MBI 
noka Oymem ee npnyepxuBaTbca. B u3sBeCTHOM Mepe STO ONpaBAaHo, Tak Kak 
dakTHUeCKH B Halueli nocTaHoBKe 3ayauH (popMyvia (1)) HOHbI CuMTaIoTCA Toued- 
HbIMH, ‘HB 3TOM CJlyuae BPA JIM UMECT CMBICJ YUHTbIBATb HeOOMbILYy!O «pa3sMa3- 
Ky» sekTpoHa. B OOsacTH OOMbINMX JIM, BO (oHOHOB, KOTOPad OyAeT npen- 
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(CTaBJIATh JWIA Hac HanOobUHA HHTepec, O6e aNMpOKCHMaLHH MpeCTaBJAIOTCA 
BnomHe ZonycTrumpimu. TloquepKHeM, 4YTO HMKaKHX APyrHX MpeANOIOKeHHH C¢ 
XapakTepe B3aHMOJeHCTBHA MexKAy S/IeKTpOHaMH MbI He Jelaem. Takue mpez: 
NONOXKEHHA MOFIH Obl BOSHAKHYTb JIMUIb B aibHeHWeM — NIpH cmellMalu3a- 
HH TMOAPH3allMOHHOrO ONepaTopa B dopmysie (6), YTO, OMHAKO, HaM He NOHa- 
JOOUTCA. 

BpeeM xapakTepHyio JIA MeTaslIa CHCTeMy CHHHLU, Nosaraa 


A= Wr =2m=1, (5) 


rye Wr — sueprun Depmu, m — aipdpekTuBHad Macca, OMmpeyeJieHHaAd KaKMM-HH-+ 
‘Oy[b MOAXOAUIHM CiOCcOOOM (HeCylleCTBeHHO, KaKHM HMeHHO, TaK Kak OHa HE 
BXOJHT B OKOHYATEJIbHbIM OTBeT). Torga (°, *) 


4 1 
DAK Eh) = aa cates oP ein aeEe 


nl) (6) 


a 


(P — nonsapH3alnonHbli onepatop). Jia BekTopa CMelLeHHA BOCIIOJIb3yeMce 
OOBIUHBIM BbIPay%KeCHHeM 


= aang BO SD UK 3 fe 7 
u sy Vico wV {E(k, v)e 6 (k, v)-+9pM. comp.} ( 


Syecb V — cbyHfameHTaJIbHbI O6beM; p — NJIOTHOCTb KpHcTavsia; k wu w(k, v) — 
> 


BOJIHOBOH BeKTOp HM uacToTa (bOHOHAa; v — «copT» KOJIeOaHHA; & — OPT CMelleHHA; 
5 u 6° — 603e-onepaTopbl YHHYTOXKeHHA H pOKTCHHA CPOHOHOB. | 
Tlogctapiaa (1), (6) u (7) B (2), nomyaaem 
oie ine® Ss! 4 4 Bi ikx—iwx 8 
2 VV & Vino B—On) Pq 0) Fie {(k, &) be 3pm. comp.}. (8 
Kak noka3aHo B (°,5), ypapHeHue k* — (2z)4 P (k, Ry) = O uMmeeT BellecTBeH 
HbIe KOpHH ky(k), COOTBeTCTBYIOWNMe YaCTOTaM TVla3MeHHbIX BOJIH B TBepO! 
Tesie. B metasuiaxX, OMHaKO, 3BYKOBbI€ aCTOTbI ropa3qo0 MeHbIe serum 


M, CN€OBaTeJbHO, 3HaMeHaTesIb (8) B HyJb He OOpaliaeTcs, H BenHMUMHY 7 
MOXHO OTOpocuTb *. Bowee Toro, nockoubKy B (dopmysie (8) BCe SHeprun U3 
MepsIOTCA B eHHHWax sHeprHH Depmu, BesMUHHY P(k, w(k, v)) MoxKHO 3ame 
uuTb Ha P (k, 0) (hw(k, v) << WF); pu gto (8) | 

. — (2n)*P (k, 0) = f(k) >0, f(0)+0. (9) 
(Ouesuyguo, f (0) nopaqka O6paTHOH aTOMHOM JJIMHBI.) 

Kak U3BeCTHO (cM., HampuMep, (°)), MpH paccextHHH 3JIeKTpOHOB urpalo# 


POJIb JIMUIb MaJIble BOJIHOBbIe 4UHCsa (oHOHOB. IIpH stom BenHunHOl k? B 3Ha- 
MeHaTevie (8) MoxKHO MpeHeOpeub, H MbI Mosyyaem 


U=>—ig > ads {(k, E) e—ikx+i@x 6 — 3pm. comp.}, (10) 
is VaV 
Fé KOHCTaHTa CBA3H eCTb 
. pen ae ( 1 
V 2¢ F (0) © 


HanomuuM, 4TO 9Ta BeJHUMHa HamMcaHa B 6espasMepHbIX eHHHUAaX (5). B o6n1- 


HbIX €JIHHHWAaX MbI NOJIYYHJH Obl (C TOYHOCTbIO JO HeCyIeCTBeHHOrTO NOCcTOSH: 
HOrO MHOXKUTEeJI«) 


Pega o7 HINA | 
le ~ 587 (az) (12) 
(M — macca uona). | 


Bpipaxeune (10) copnagaet c 06bl4HO ynoTpe6asemoli dopmysoli wa SHep: 
THH B3aHMOJeHcTBHA (°); MpH 3TOM id curypHpyromlel B (*) KoncTaHTH C 


* B nosympopoqnwKax jeao o6crouT, Boobme TOBOpA, HHa¥e, COOTBETCTBeEHHO YeMy 
MPHHUMNe Mor Obl ObITh BOSMOXKEH «Ia3MeHHOaKYCTHYeCKHA pesoHaHcy —reHepauua Aaa3sMeH 
HBIX BOJH YJIbTpasByKOM. DakTHYeCKH, OHAKO, CHIbHOe 3aTYXaHHe Ma3MeHHBIX KOse6aHHi 
KpaHHe 3aTpyQHAeT HaOmofeHHe STOrO addekTa. 
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JI€PKO HaXOJHM, Mepexoyya K OObIUHBIM e€7MHMUAaM: 


3 ne 
C=5 FO): (13) 
Tloquepknem, oHako, YTO BCe 2TO HMECT CMBICJ JHIb pH BocTaTOUHO MaJIbIX 
BOJIHOBBIX UHC/1ax POHOHOB (k*< /(k)); B OOmLeM 2Ke CLyYae CeLyeT MOMb3OBAaTLCA 
tbopmysio (8), B KOTOpoH poulb Gombiuux Rk He nepeorenuBaetca B TaKoOli crene- 
HH, Kak OODIUHO. 

B dopmysy (13) Bxoqur Beruunna (0) — 3Hayenne nomspu3alMoHHoro 
onepaTopa B Hye. Ee MoxKHO 1H60 BbIMHCAATh MpHOMMKeHHO, TEM WIM HHBIM 
‘CMOCOOOM pelliadt MHOFOSJIeKTPOHHY!0 3ayauy, HOO paccMaTpHBaTb Kak 9Kcre- 
PHMCHTaJIbHO ONpeseAeMbI MapaMeTp. Sapanee sACHO, 4TO, Oy~y4n cBaA3aH 
C 9KPAHHPOBAHHEM BHEUIHEFO MO/IA CBOOOAHBIMH 3apxAaMu, 9TOT MapaMeTp BXO- 
AMT WB XapaKTePHCTHKH PaCCeAHHA I/ICKTPOHOB MpHMeCaAMH (H MHbIMH CTPyk- 
‘TYPHbIMH JepekTaMH PelleTKH; JWI KpaTKOCTH OyeM TOBOPHTb TOMbKO O MIpu- 
Mecax). J]eHcTBHTeMbHO, S9HEPruA B3aHMOJelicTBAA 3JIEKTPOHa C MPHMeCHBIM 
I[CHTPOM €CTb 


Vi= —e\ D(x, v) Po (y) ay, (14) 


Tye 6p — w36bITOUHaA (Hal cpemHeli MO MeTaJimy) MOTHOCTD 3apaqa B aToMe 
(HoHe) mpHmecu. IIpHHuMaxa BO BHAMaHHe, YTO— NO cMbICy lesa — dp He 3a- 
BHCHT OT BpeMeHH, JIerKO HaxXOMM 


d eikx Se (k) 
Vi= —e\ dk erg (15) 
Tile dyuKuna f (k) ompegenena paBeHcTBom (9) u 
4 : 
Bp (k) = a; | dy Bp (y). (16) 


EctecTBeHHO, 3HaMeHaTeJb B (15) coBnayaeT c TakoBbIM B (8) (npH 

-o (kK, vy) <0). AcumntotTuyeckH Ha OoOuIbIWHX paccTOAHHAX OT MpHMecH (HMeCHHO 

‘3TOT CJly¥ali HHTepeceH, HanpHMep, MpH paccesHHH Ha Mavible yrvibl) Popmy- 

aa (15) onucbiBaeT SKCNOHeEHIMasIbHOe 3aTyXaHHe C pajlHyCOM 9KpaHHpOBaHHa 
2 


1 (Z = 
To = f—"(0). Tax, Hanmpumep, 41H TouedHOro sapiya Vi~ — Tr tele (noua 


H3MepsIOTCaA B eMHuMax XuBucaliya). ITOT we NapaMerTp 7 ONpesesseT H Tury- 
‘OMHY MPOHHKHOBCHHA MOCTOAHHOFO 3JIeEKTPHYeCKOrO MOJIA B MeTaJIJI. 

TakuM 06pa30M, KOHCTaHTa B3aHMOseHCTBHA 93JIEKTpOHOB C (POHOHaMM He- 
MOCPeACTBEHHO CBASaHa C Pay\HyCOM SKpaHUpOBaHHA cTaTHYecKOrO MoMA CBOOOR- 
HbIMH 3JIEKTPOHaMH: 

C = */, ne. (17) 


IIpwuuua 3TOH CBA3H ACHAa: B CHJIY MaJIOCTH (POHOHHBIX YaCTOT 110 CpaBHeHHt0 
€ (EPMHEBCKOM JONOJIHHTEIbHOe Moe, CBAZAHHOE C KOeOAHHAMH PeleTKH, B 
CMBICI€ JCHCTBHA Ha 3JICKTPOHbI M€TaJJIa MpaKTHYeCKH HE OTJIMYAeTCH OT CTa- 
THUeCKOrO. 

ITpumewanue npu Kkoppexmype. B pa6ote (7) caaraemoe k* B 3HamMeHaTese 
OCTaBJIAeCTCH, HO HCHO/Ib3yeTCA AMMPOKCHMAHA, SKBUBaJICHTHad 3aMeHe MOJIA- 
PH3al{HOHHOrO OllepaTopa KOHCTaHTOH, YTO MpecTaBseTCA He BMOJHE TNOCJe- 
JOBATEJIbHbIM. 


Mockosckuli rocyapcTBeHHbId yHHBepcuTerT TlocTy nH10 
um. M. B. Jlomonocopa 12 VIII 1958 
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TEXHHYECKAA PH3HKA 


T. K. 3HJIOBA, H. WH. METPYXHHA u A. B. PPHYIMAH 


O 3AKOHOMEPHOCTSAX KMHETHKH JE®OPMALLHH B 3ABHCHMOCTH! 
OT NMOMATJIMBOCTH HAPPY)KEHHA 


(ITpedcmaeneno axademuxom I. B. Kypdtomocom 24 VII 1958) 


v 
. 


JlocropepHocTb MpoOrHo3a MpOuHOCTH COOpyXKeHHA B SKCIJIyaTalMW B 3Ha- 
YHTeJIbHOM Mepe 3aBHCHT OT 3HAaHHA 3aKOHOMePHOCTeH KHHETHKH HarpyKeHHA | 
M COMPOTHBICHHA (CHIOBOH Hu WecpopMalMOHHOH). Xapaktep 9TUX 3aKOHOMEP- | 
HOCTeH ONpeeIAeTCH BHEWIHHMUM YCJIOBHAMH, T. €. MOMaTJIMBOCTbIO HarpyKeHHs | 
HW BeJIMYHHOM 3alaca yupyrou SHeprHuu WIM MOaTMBOCTLIO WH BeJIMYHHOK Ha-| 
rpy3KH, Tak MH CBOMCTBaMH MaTepHasia, POpMOH MH pasMepamu OOpasila, T. e. | 
MWacTHYeCKOH SHEPFOeMKOCTHIO OOPa3iia B WaHHbIX ycloBHAX. M3BecTHO, UTC} 
NOMaTMHBOCTh ABJIACTCA YJCJIbHbIM CBOMCTBOM CHCTeMbI H He 3aBMCHT OT BeJIN-| 
UHHbI Harpy3KH, a 3aBHCHT OT yIpyruxX CBOHCTB MaTepnasa, (OPMbI, yCJIOBHE | 
Harpy2KeHHA WM HeKOTOPBIX Apyrux dakTopow (*). Ganac ynpyroH 9Heprun. 
HakallJIMBaeMbIii B HalpAXxXe€HHOHM CHCTeMe, 3aBHCHT OT MOaTJIMBOCTH CHCTeMBi 
HM MCXOAHOH Harpy3KH. 3a CueT H3MCHCHHA BeEJIMUHHbI HArpy3KU MOXKHO CO3aTE 
pasHble 3anacbl ynpyrol S9HeEprHn Mpv OMHHAKOBOH NOMAaTMUBOCTH H OHHAKOBbIC 
3anacbl yMpyroH 9HeprHH Ha yCTaHOBKaX C pa3HOH MOlaTJHBOCTHIO. 
XapaktTep JeopMalnu uv pa3spyuieHuA OMpepenseTCH KHHETHUCCKHMH 3aKOHO- 
M€PHOCTAMH H3MCHEHHA BO BPCMeHH HarpyrXKalollleH CHJIbl, CHJIbl COMPOTHBJICHHA ) 
HM fepopMalluuH Harpyxaemoro Tela; pa3spyluleHHe MOKeT Kak COBCeM ocraHap- 
JIMBaTbCA (HepasBUBalOulHeCA TPeluMHbI), TaK H MpOTeKaTb NO TUMY B3pbiBa *. 

Hamu W3y4aJIucb 3AKOHOMEPHOCTH HarpyKeHHsA UW JesopmMalluu npH pasany- 
HOH MOMaTMMBOCTH HarpyrKaloulero ycTpolicTBa, T. €. MPH pa3IH4HOM XapakTe- 
pe H3MeHeHHA BO BpeMeHH HarpyKalolleli cusbl Py B Mpolecce edopMalu u 
pa3sPpylWeHHA B H380JIMpOBaHHOH CHCTeMe. - 

HcnbitaHuaA MpousBOLMJIHCb Ha CKOHCTPyHpOBaHHbIxX JIA STOH Wem ycrTa- 
HoBKax JIPII-361**, B npyXHHHOM CHJIOH3MepuTeIe KOTOPbIX C MOMOLbIO TH- 
ponpuBofa cosfaBaJicA HCXOZHbIM sanac yupyroH 9Hepruu. Tipu ycraHoBKe 
oOpasila NPOHSBOANTCA 3aMbIKaHNe CHJOBOli LeMM MP y2KUHHbIi CHIONSMepHTeIb — 
oOpasell,Tak 4TO B Mpollecce HCMbITaHUA 3anac ynpyrot sHeprun He NOnoAHAeTCA, 
a pacxofyeTCA B OCHOBHOM Ha ecsbopmMupoBaHne oOpasila. 

B MpoBeeHHbIX OMbITaX MOaTJMBOCTb yCTaHOBOK cocTaBaasa 0,7 MM/T 
(pH STOM MaKCHMaJIbHoe HCxoqHoe ycnwiMe Prcxy =9 T HW MaKCHMaJIbHbIIi 
ganac yipyroH sHeprud Ayiycxy = 28 KrM) uM 2,5 mM/T (Mpa Pyacxy = 6 7, 
Ay(ucx) = 45 kro). B mpouecce McnbITaHHa 3anncbIBaJIMCcb BO BPeMeHH Ha Lleli- 
(bopom ocuussorpape MITO-2: ycunue Ha cunousmeputene Py, ycusue Ha 
oOpasue Pe, aOcouoTHOe yAMHeHue o6pasua A (puc. 1). V3 OCIUHJIJIOrpaMM 
ObIJIM PaCCUTaHbI 3aKOHOMePHOCTH H3MeHeHHA BO BpemenHu P,,(t),, P(t), A(t), 
CKOPOCTb aOcosIoTHOH Aepopmayuu dA /dt u ee ycKkopenue d?2A / dt? B 3aBncn- 
MOCTH OT NlOJaTJIMBOCTH HarpyKeHHA, BeJIMYMHbI UCXOMHOrO YyCHJIMA M HCXO- 
Horo 3atlaca ynpyrou sHepruv. Hcnbiranua mpoBogMinch Ha rilaqKux o6pasiax 
MaMeTpom 5 MM u3 cnviaBoB JI16T, Iu cranu 40XHMA ps cocrtosHun 3a- 
KaJIKH Wi oTMyCcKa npu 200 'n 550°. Ae 


* : ‘ : 2 ; 4 
ms pPanepoM Cily2KUT B3PbIBHOe Paspylenue camoueros «Komera» upMbr Xesuneng, (2). 
pera pad J\PI1-361 paspa6orana apropamu copmecruo c B..A. Tankunpim.u H. B. Pa- 
im (3), ee 
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Kak cuenyeT 43 pwc. 2 u 3, Mp nofatamBoctu 0,7 MM/T KuHeTHUEe- 
CKHE KPHBbIC YCHJIMA Ha CHJIOM3MepuTene KpyTO mayaioT; npn 2,5 MM/T KPH- 
Baa P, (t) nonorad. TaKoe xe BINaHHe OKa3bIBaeT MOQaTIMBOCTbh CHJIOH3Me- 
PuTeIA HW Ha XOX KPHBbIX CKOpocTH aGcomoTHOl yebopmauun. Uem Bpnue 
Samac yMpyroH 3HeEprMH MpH MpouwX paBHBbIX YCJIOBMAX, TEM BBIILe CKO- 
PocTb mpowecca RepopMayuu npn upuOMxKeHHU K pa3spyllenuio, TEM MeHbIe 


é 


| - ee LIRYLUEN UP 


oF IRL, vs 
AU had 
Bpenerermmetsrenrih 


10% cen. 


Puce. 1. OcuunsorpamMMbl, 3amucaHHble Mp HCMbITaHHH Ha OceBoe 
pacTaxkeHHe YrlaqKHx oOpa3suoB c d=5 MM u3 cmaBa JI16T, na 
yCTaHOBKax C Ppa3HOM MOAaTIMBOCTbIO Mp paBHbix P,, (nex) =2,8 T. 
A—ycTaHoBKa NoxaTsMBOCTHIO 2,5 MM/T, A 7 (ucx)= 999 KIM, OOpa3ey, 
paspymusica uepes 0,32 cex.; 6b —yctTaHoBKa mosaTsuBocTbIo 


0,7 mmM/t, Ay (ucx) = 259 KIM, OOpasell paspyuIMTbh He yflamocb 


MPOMOJKUTEIbHOCTh BCero Mpolecca Jo pa3spyutenua (puc. 2 u 3). BOmpuiaa 
HauaJIbHaA CKOPOCTb JesopMallyH Y %KeCTKOM CHCTeMbI OODACHHeTCA TeM, U4TO 
CKOPOCTbh pacipocTpaHeHuaA yipyrux (JIM MlacTHueCKHX) BOJIH B TBEpAOM Tee 
MPOMOPpUMOHaATbHa KOPH!IO KBapaTHOMY U3 MOfYyIA ympyroctu (uM MlacTuy- 
HOCTH) MaTepHaJia uM *KecTKocTH. J[BonHOoe AuddpepeHlupoBanue KPUHBOH Aedop- 
MalluH MOKa3a/I0, UTO BO BCeX CMyuaAx mpolece jesopMalHH HauMHaeT pa3- 
BUBaTbCA MPH MOJIOXKUTeJIbHOM YCKOPeCHHH; YM MeHbIUNe MOaTIMBOCTh Hu 3amac 
yUpyrow 2Heprun, TeM ObicTpee Mpowecc C MOJOMRUTeIbHIM YCKOPeHHeM Tlepe- 
XOMUT B Mpolecc c OTPHWaTeIbHbIM YCKOpeHHeM, T. e. K CTaMH 3aTyXaHHs. 
OjlHakO HH BeJIMYHHa HCXOMHOTO YCHJIMA, HU BeJIM4YHHaA HCXOMHOFO B3amaca yn- 
PyroH JHeEPrHu B OTAEbHOCTH HeJOCTATOUHDI WIA CyXMeCHHA O KHHETHKE IIPO- 
iecca. BenuunHa HCXOQHOH CHJIbI HEMOCTaTOUHA, Tak KaK He ONpeseAeT Xapak- 
Tepa ee H3Me€HeHHA BO BpeMeHH. BewwuHHa HCXOAHOrO 3alaca HefocTaTOUHa, 
TaK KaK He OTPaxKaeT Jake MCXOJHbIX CHJIOBbIX COOTHOLMEHHH — OHO H TOM Ke 
BeJIM4YHHE 3amaca yOpyrou JHeEPrHH MOLyT COOTBETCTBOBATb Pa3sHble 3HaYeHHA 

UCXOJHOH CHbI (IPH pa3sHOH MOsaTIMBOCTH). 
M3 KHHeTHUeCCKHX 34KOHOMePHOCTeH, MPHBeeHHbIX Ha puc. 2, BULHO, TO 
pH OMHAKOBOM HCXOZHOM ycuuMu Pyycx) = 2,8 T (pac. 2, KpuBble 3 u 5) 
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pH KpyTOM MajleHHH CHAbI BO BpeMeHH OOpazel He paspyulaetca (KpuBas 3), 
IPH MOJIOrOM H3MeHCHHH CHJIbI BO BPeEMeHH OOpasell paspylaeTCA 3a KOPOTKOe | 
Bpema t = 0,32 cek. (kpuBaa 5). Bowee Toro, Ha yCTaHOBKaxX C MOMAaTAHBOCTHIO | 
2,5 mMM/T pa3pylleHHue oOOpa3l0B yyaeTCA MOJyYHTb MpH WCXOQHOM yCHJIMH 


/TIOHHE1 


G2 Rh G2 We GG cek. 
@ | 
Puc. 2. Kuneruueckue KpHBple Harpy3KH Ha cHJou3MmepuTese P,, (t) | 


B Mpouecce HCMbITAHHA Mp pasHbIx sHayeHHAX Py cycx) HW Ay (cx). 


A — CeMelCTBO KpHBbIX, MOJY4eCHHOe Ha YCTaHOBKe C NOJAaTJIMBOCTbIO | 
cunou3smMeputeia 0,7 mM/tT; 5 — To xe NpH 2,0 MM/T. SHaueHHA 
(Hex :1—9 xrm, 2—5,6 xrm, 3—2,9 krm (6e3 pa3pymieHua), 
4 — 20 xrm, 5 —9,8 xr, 6 — 7,2 xrm, 7 — 5,0 xrm, 8 — 3,5 xr, 
9—2,5 xrm (6e3 paspylieHHa) 


MM {CER 


of G2 3 Of O2 G3 cek | 


Puc. 3. Kunetuyeckue KpuBble CKopocTH a6coJIoTHO edopmanun npu 
WCDbITaHHH TlaqKWX OOpasiion c d=5 mM u3cnaaBa J\16T Ha ocesoe pac- 
Taxkenve, A — mogatauBoctb 0,7 mm/t; 6 —nogataupocts 2,5 mmM/t. 
date (uex) =9 Tt y(uexy=9 KIM; 2— Putacx) = 3,8 T Ayucx)= 4,5 KIM 
(6e3 paspymieHua); 3 — Pu(acxy=47) y(acx)=20 KIM} 4— Pyyucx) =2,8T, 
A )=9,8Krm; 5—P a y (aex) 994 KIM (6e3 paspylleHus) 


y(ucx H(Hcx) 


Puuex) = 1,6 T, B TO BPeMA KaK Ha ycTaHoBKe c nogzaTaMBocTbIo 0,7 MM/T pas- 
PylleHHe OOpasloB HaunHaeTCA MMU pH Pywcx) = 4 T, YTO OOBACHAETCH pa3- 
JIM4HCM B KMHETHKe H3MCHCHHA Harpy kKaloweh CuIbl. ONbITHI npoBomuTUCh Ha 
oOpasilax u3 cnapa JLI6T rnayxux, d = 5 mM, IIPH OC€BOM pacTs»KeHUH. 
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O BAMAHHM NofaTMMBOCTH HarpyXKeHHA Ha pa3MUHBIe MaTepnaubl (B co- 
NOCTaBHMbIX YCJIOBHAX) MOXKHO CYAUTb HOO NO BeEAMUMHE UCXOMHDIX ycusuil,. 
HeOOXOJUMBIX JIA PaspylWleHuA NpH pasH4HOM nosaTAMBOcTH Harpy KeHHua, 
JOO M0 OOlllemy BpemeHH Jo paspymienna (puc. 4). Jia aomnHNeBBIX crviaBa 


G2 O44 06 G6 40 cek, 
4pema Go paspyueHia) ————»— 


Puc. 4. Conoctapenue ciapos JI16T (2) u {I (2) npu 
HCNbITaHHH Ha OCeBOe pacTAKeHHe TaqKAX oOpa3iloB 
c d=5 MM Ha ycTaHoOBKe nofaTmBocTE1io «62,5 MM/T np 


paBHEIX P,, (acx) 


I (¢g~60 KI/Mm?, co6—7 %) uw LI6T (9250 KD /Mm?; o-~8—10 %) ucnbiteBasmHce. 
Tp OWHAKOBOH NOaTIMBOCTH HM MPH PaBHbIX WCXOMHbIX Harpy3Kax; OKa3a- 
NOCb, YTO OOpa3silbI U3 cnviaBa | paspyiaioTca GObicrpee, yem u3 cnuaBa J[16T 
(puc. 4). I]pH ofuHakoBol mofaTMBOCTH MHHYMasIbHasA BeIMYHHAa UCXOLHOL 
Harpy3ku, HeOOXOLHMaA WIA paspyuieHuaA OOpa3ita u3 crviaBa I, MeHbUIe,yem 
Waa cniasa JI16T, xoTra npegzen mpounoctu y cnviaBa I Bpuue, yem y JII6T. 

M3 novlyueHHbIX 3AKOHOMepHOCTeli BbITeKaeT, UTO BJIMAHME 3anaca yupyrok: 
‘SHEprHu, yCTaHOBJIeHHOe B page pador (*-1°) uw HaGsOaemMoe MPH paspywleHuAX. 
B SKCIIyaTaluu, B OCHOBHOM OMpeeIHeTCA XAPpaKTeEPOM H3Me- 
HEHHA CHMOBOH KHHETHKH B YCJIOBHAX HAapyYWeCHHOrO UH 
HeycTaHOBUBIUIeroca paBHoBecHa. Uem OO bMe 3anac yupy- 
roH 9Heprun (np TOM %®e BeNM4NHe Harpy kKalouleH CuuIbl), TEM Me L- 
meHHee mafeHue Harpyxatlmeh cusmbt P BO BpeMeHH C PasBHTHeM 
jedopMalluu Harpy?Kaemoro Tela, TEM, MPH MpOUHX PaBHbIX YCJIOBMAX, HHTeCH- 
cuBHee OyfeT pasBuBaTbCA Mpouecc AecbopMalluu HW paspyueHHA. 

PaccMOTpeHHble 3AKOHOMePHOCTH ObWIH MOJIYYeHbI B YCJIOBUAX U3SOJIMPOBAH- 
HOW cuCcTeMbI (Mpollecc OcHHMIMOrpadupoBaHHA MpOBOAWJICA C HavaJIbHOTO MO- 
M€HTa Harpy2XeHHA), OHAKO e€CTb BC€ OCHOBaHHA CUHTATb, UTO BbICKa3aHHble 
IIOJIOXKEHUA OCTAIOTCA B CHIE WH WIA CHCTeM, NOArpy2XKaeMbIX H3BHE B TeYeHHe 
Bcero mpollecca Harpy2KeHHA, HO BJIMAHMe H3yYUaBIUHXCA PakTOPOB OyseT mpo- 
ABIIATbCA He C Havada mpolecca, a C MOMeHTa CYLCCTBeEHHOrO OTKJIOHCHHA 


CHCTEMbI OT KBa3HPaBHOBeCHOrO COCTOAHHA. 
Tlocrymu10 


16 VII 1958 
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Jloxaayn Akangemun nayr CCCP 
1959. Tom 124, Ni 6 


TEXHUYECKAA PH3HKA 


P. C. MAHL 


HCCJIEMOBAHHE KHHETHKHM CHEKAHHS HHKEJIS, MEAN 
H MOJIMBQEHA JHJIATOMETPHUECKHM METOJIOM 


(ITpedcmaeaneno axademuxom H. II. Bapduxeim 3 XI 1958) 


MecneqopaHHe KHHeETHKH cieKaHHa TuTaHa (') B BakKyyMHOM J\MJlaTOMeTpe 
1OKa3a/1I0 BO3MOXKHOCTh OCYHLECTBICHHA Mpolecca cMeKaHuA MeTaJIJIHYeCKOrO. 
Tlopowika MyTe€M MHOFOKpaTHOrO HarpeBa H OXJaKIeHHA HU, CJICLOBaTeIbHO, 


BO3MOXKHOCTh 3aMCHbI HZOTEPMHYECKHX 


ee PeE2KHMOB CII€KAHHA WAHKJIMYCCKUMH Pe= 
0 2KHMaMH. 


B uactosmeH padote u3slararoTca, 
pesy/IbTaTbl JMaTOMeTpHyecKorO HC- 
CIeOBaHHA polecca cmeKaHHA MOPOL- 
KOB HHKeJIA, MCH HM MOIHOQeHa, 4S 
KOTOPbIX CJIefyeT, YTO BbIBOL O BO3~ 
MOXHOCTH 3aMeCHbI H30TEPMHYECKOTO: 
CMeKaHHA WAKIMYeCCKHM, MOJLYYeHHbI 
Ha [IpHMepe THTaHa, MO*KeT ObITb pac- 
MIpOcTpaHeH Ha HHK@Ib, Melb, MOMOZeH 
H, BO3MOKHO, HCKOTOPble pyre 4HCTHIC 
MCTAJIJIble 

UcceqoBaHue MIpoBOoqWI0cb B Ba- 
KYYMHOM jlMlaTomerpe (?,°), mpemHa- 
3HAUCHHOM JVI H3yYCHHA KHHECTHKH cre- 
KaHHA MeTAJJIMYeCCKHX MOPOLIKOB. 

5 Ha puce. 1 moka3aHa JusaTOMeTpH- 

6 uecKad KpHBad WHKIMYeCKOrO CneKaHHA 

? cmpeccopaHHoro mopoulKa KapOoHHJb- 

HOrO HHKeIA. OOpa3ell B cbopMe Mapau- 

Jenemuneqa pasmMepom 7 X 7 X 15 MM 

Obl H3POTOBJICH MyTeM JBYCTOPOHHe- 

TO TipeccOBaHHA Mp YAeIbHOM aBJe- 

Huu 2,32 t/em?. Harpes oOpasiia B Au- 

Jlarometpe fo 1000° u oxmaxyeHue 20 

KOMHAaTHOH TemMMepaTypbl mpou3Boqu- 

JIMCb CO cKOpocTbt0 300°/aac. Tepe Ha- 

200 400 600 b00. 100% yaJIOM ONbITa B WlaTOMeTpe Co3aBall- 
ca BakyyM 107? uM. Becb ont, cocros- 

Puc. 1. A —Aunatomerpuyeckan KpuBan MH (H3 8 WHKIOB HarpeBa HW OXJIaxK- 

WHKJIMYeCKOrO ceKaHHaA HuKeA. 5 — u3- JeHHA, MpOBOAuICA pA HenmpepbiIBHOM 

MeCHeHHe Cpe ae as WNKJIMYeCKOrO JleHCTBUM HacocHolt CHCTCMBI (boppaky- 

yMHOrO Hv udpipy3HOHHOrTO Hacocos). 
B mpomecce nepBoro Harpesa oOpasia 

MIPOHCXOJMT ObICTpoe MaleHue BAKYyMa, MMHUMa/bHOe 3HaueHHe KOTOPOrO, Cco- 

CTaBJIAOUlee MPHONH38HTeIbHO 17% OT HavasbHOH BemMuMHE! B 107? mM, HaGst0- 

qaetca pn 300°. IIpu naibueimiem HarpeBe BakyyM B AuJlaToMerpe yBenHuMBaeT- 
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ca; mpu 1000°, r. e. B KoHeYHOM TOUKe KpuBOM HarpeBa WIA NepBoro WuKa, OH 
hocturaer He Ooee 60% HayabHol BeMuuHI. Ip oxnaxqenun oOpa3ila Baky- 
YM IpofoJnkaeT PacTH, IPH STOM HCXOMHOe 3HayeHHe Bakyyma B 107° mm gocTH- 
raeTCA TOJbKO IPH KOMHaTHOH Temmepatype. IIpu Kaxkqom cnenyioulem kuKse 
NOBTOPAeCTCA Ta 2%K€ 3AKOHOMEPHOCTh B H3MCHeHHH 


BeJIMUHHbI BaKYyMa, C TEM OTJIMYHEM, YTO C yBe- ft 
JIMYCHHEM MOPAKOBOrO HOMepa IMKa BeIMUnHAa 
BakyyMa B MHHHMaJIbHOH TOuKe KpuBoli mpu Ha- | YH 
rpeBaHuu Bospactaer (T. e. NaqeHue BakyyMa pH 
300° c yBeIMYeHHeM UHCa WMKIOB yMeHbulaetca); G00 
OJHOBPEMEHHO BOSpacTaeT BeIMUMHa BakKyyMa pu SS 
1000°. peel’ 
Tloqo6HO Tomy Kak 9TO HMesO MeCTO pH Jua- = 
TOMETPH4ECKOM HCCIELOBaHHU CMeKaHHA TuTAaHa (°), 400 
TIpH MCCIeAOBaHHU CheKaHuA HuKeaA (puc. 1) TaK- 200 
we B Havame Harpepa HaOslOfaeTcCA HeKOTOPHIIt 
NOAbEM [WJIaTOMeTPpHYeCKOH KPHBOH, KOTOPbIT yKa- 
3bIBaeT Ha pOcT oOpa3ila, BbISBaHHbI] TepPMHYeCKUM Loo .d°¢ 8 6 Jae 
PaCWIMPeHHeM YaCTHIL M BbI-eIeHHeM [Ta3a M3 3aM- opackobbi Homep yukna 
nia 


KHYTHIX TOP (YTO HaxOuT NoTBep2xKTeHHe B Ma- 

AeHuu BakyyMa). HanOonbuiui nombem fusiaromer- Puc. 2. V3menenne sernunusr 
pwyecKOH KPHBOH MMeeT MeCTO TIpHOMM3HTeIbHO eee a ae eee is 
npu 400°. Ilpu nospimenuu temmepatypst nauu- "P Se eTTenG 
HaeTcA ycayKa oOOpa3ila, BesIMuHHa KOTOPOH mpo- 

NOpWHOHabHa TeMMepatype Harpesa. 

IIpomecc ycaqku, HauaBliuiica pu HarpeBe, MpofommKaercaA Tak2Ke HeKO- 
TOpoe BpeMA TIpH OXJaxKeHuu. C MOHMXKCHHEM TeEMIepaTyPbI CKOPOCTh ycalKu 
NOCTEN€HHO YMeHbIWaeTCA H CXOAUT Ha HeT. OJHOBPeMeHHO HJeT Mportecc Tep- 
MHUYeCKOrO CKATHA NpH oxJiaxKeHun. I1pu moBTopHoM Harpese (a TakxKe Ipu 
BC€X MOCIeNyIOUlNX HarpeBax) NO HeKOTOPOM TemMepaTypbl Mpoucxo_uT TepMu- 
yecKoe pacliMpeHue, a3aTeM, HapsAy C HHM, Mpotlecc JabHeliei ycalKu mpu 
cnekaHun. J[uaToMeTpHuecKkad KPHBad ABJIACTCA PC3YJIbTHPYIONLeH KPHBOU JByX 
MIPOWeccoB: TEPMHUECKOTO PaclIMpeHHA WIM CKATHA HW ycatku. YuacTku KpHBOU 
HarpeBa, B KOTOPbIX ycayka mpeoOJlaqaer Hay TepMuuecKuM paciiMpeHuem, 
HMEIOT Me€HbIUMH yrOJl HakJIOHa K OCH aOClHCCc, a yYaCTKH KPMBOH C ACHO BbIpa- 
2%KeCHHOH ycaqkou Oosee 3HaYHTeIbHbIN.B “YacTH KPHBOH,Ie MMEIOT MECTO TOJIbKO 
TIpOMeccbl TEPMHYECKOFO PaCWIHPeHHA WIM CKAaTHA, KPHBAA OXJaxKWeHHA Kax- 
oro Wukda cauBaeTcaA (c OoMbUIeH HIM MeHbINeH TOUHOCTHIO, KOTOPad 3aBHCHT 
OT HEKOTOPOrO OTCTaBaHHA WIM ONepeKeHUA NOKa3aHH TepMoMapbl OT HCTHHHOK 
TemnepaTypb! OOpasila) c KpuBOH HarpeBa culenyrousero WHKsa. Ilo mepe Bospa- 
CTaHHA MOpARKOBOrO HOMepa WuKJa TeMilepatypa, pu KOTOpOH ycaKa Hauu- 
HaeT 3aMeTHO IIpeoOmalaTb Hal TepMHYeCKHM PpaClMpeHHeM, BospacrTaer. 

Jlusaromerpuueckad KpHBad WHKIMYeCKOrO CMeKaHHA HUKeIA OTIM4AeTCH 
HEKOTOPOM HEMpaBHJIbHOCTbIO XOJa KPHBbIX HarpeBa HM OXJaKMeHMA B MHTEP- 
Bale Temuepatyp 2o 400—500°. Sty HempaBHJIbHOCTb CilefyeT OTHECTH 3a CUeT 
MarHuTHOoro Mpeppamlenun HuKesA.Ha puc. 2 M0Ka3aHa 3aBHCHMOCTb BeJIMUMHDI 
ycalkn oOpasila 3a Kaxkfblii Mociezyioujm WAKA. Kak BuyHo u3 puc. 2, adco- 
JHOTHAA BEIMUMHA yCalKu 3a OMMH UnKsA (HarpeB qo 1000° u oxsaxmeHue Jo 
KOMHATHOM TeMMepaTyPbl) C KAXKIbIM CJIELYIOULMM WHKJIOM YMeHbIlaeTCA, aCHM~ 
MTOTHYeCKH MpHOMMKaACb K HYVJIIO. 

Tlunatomerpwueckne KpHBbIe IlHKIMueCKOrO CHeKaHua Megu (puc. 3) MH Mo- 
muOyena (puc. 4) Obi nomyueHbI Ha OOpasilax WMMHApuyeckoH CopMbI JHa- 
MeTpoM 7 mM, BEIcoToi 15 mM. IJopouKu 4MCTbIX MeTaJIJIOB peccoBa/IHCb IyTeM 
paBHOcTOpoHHero OOxKaTuA B KUAKOCTH No NaBsenuem 800 KI/cm* (414 mMequ) 
u 1000 xI/cm? (418 MomuOZeHa) MOpoUiKa, 3aKJIOUCHHOFO B 3aCTHUHY!0 PesH- 
HOBy!0 OOoNoUKy. O6pa3ibl H3rOTOBeHb! OOTOUKON MpeCCOBaHHBIX 3aPOTOBOK. 
Harpes u oxslaxqeHue OOpasilos B AuaToMeTpe —meyn Jo 1000°, a mMomuOqeHa 
no 1300°— npousBogusucb co cKopoctp10 50°/mun. 
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JlmiaTomMerpuuecKkne KpHBbIe WHKIMYeCKOrO CiieKkKaHHA MeQM Ui MouHOWeHa, 
Tak 2K Kak JWaTOMeTpHuecKHe KPHBbIE WHKMMYeCKOrO CieKaHHA THTaHa ey 
H HUKeJIA, HOKa3bIBaloT, YTO B MepBOH CTalMH HarpeBa MpeCCOBaHHOU 3arOTOBKH 
HaOsIONaeTCA POCT OOpasita, KOTOPbIi MocTeneHHO NepexoguT B ycaky. C yBe- 
JIMUCHHeEM UvCa IMKIOB cieKaHHA ycayka yBeIMuMBaeTCH;, aOcouIOTHaA Be- 
JiMaMHa yCaqKW 3a OHH WAKJ C yBe- 
JIMUeHHeEM UnCIa WHKJIOB YyMeHblUaeTca, 
ACHMMTOTHYeCKM MpHONMKaAcb K HYVIIO. 

IIpopeyenHai padota NOKa3bIBaeT 
BO3MOXKHOCTh CHeKaHHA MeTAaJJIMYeCKUX 


20 400 G00 800 00 TC 


SYeadka ———>- 


Yeatka ———>~- 


Puce. 3. Tunatometpuyeckand KpHBas WHK- Puc. 4. unatomerpuyueckaa KpuBad WNKIHUe- 
mMueckoro ciekaHHa Me] ckoro ciekaHua MomMOqeHa 


MOPOWKOB HUKeIA, Meu uw MONMOZeHAa (TO xe OTHOCHTCA K TuTaHy(')) MyTeM 
MHOPOKpaTHOrO HarpeBa UH OXJAKICHUA H, CIELOBATeIbHO, 3aMeHbI H3OTeEpMH- 
YeCKHX PeXKHMOB CMeKaHHA CMeKAaHHeM IO PexKUMY TeEPOLMNKJIOB. 


Vucrutyt metaisyprun um. A.” A. Baitkopa Tlocry nso 
Axayemuu HayK CCCP 22 Xe 1958 
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XHMHA 


H. B. EJIATHHA, T. B. CTABHHKOBA uw akanemux B. A. KASAHCKHU 
CHHTE3 6,9-JHJOMETHJIEHCIMPO-(4,5)-HEKAHA 


Panee Hamu ObWIO TOKa3aHo ('), YTO MpH WHeHOBOH KOHAeHCaluu 2-meTuseH- 
WHKJIOrekcaHoua-1 c WHKIOMNeHTaHeHOM OOpa3yeTcH HeMpeeIbHbIi cmupaHo- 
BbIH KeTOH — 1,4-9Hq0MeTumeHCHupo-(5,5)-yHeleH-2-0H-7 (1) 


a wr CH,=-CH ~ pos 


Vis ‘\ 7 aN 
: c H CH CH Cc Cc 
ee Nae e Be eh Cis 
sess CH—CH CHy—CH5 CH—CHy 
(e) (11) 


(1) 


KOTOPbIM Ob MpeBpallleH B TPHUUKIMYecKM CMMpaHOBLI yrmeBoyopoy — 1,4- 
9HoMeTuseHcnupo-(5,5)-yHgeKkan (1). 
B jaHHol paOore Mbl NPHMeHHJIM peakIHIO WHCHOBOM KOHJeHCallMH WHKJIN- 
YeECKHX &%-MeTHJICHKCTOHOB C IMKJIONCHTALMeHOM JIA CHHTe3a elle OMHOFO I1ped- 
TaBUTeJIA CHHPAHOBLIX YIJICBOLOPOOB C SHOMETHJICHOBbIM MOCTHKOM B MOJIe- 
ye, HMeHHO 6,9-9HomMeTumeHcmupo-(4,5)-ekaHa (III). 


CH,—CH, CH,;—CH 
ss 
CATCH; 


(it) 
IIpu peaxkunu 2-metumenunksonentaHona-1 (IV) c uuKsoneHTaqHeHOM (V) 
Obl NOyueH HeMpeyebHbI TpulMKsMYecKHH cmupaHoBblli KeTOH 6,9-9HJO- 
Metusiencnupo-(4,5)-meex-7-oH-1 (VI). 


CHy—C = 
iz He cu CH 
C=CH, + CH, es 


lau, 
CHC ‘CH=CH 


WD 
Bayly CKIOHHOCTH K MOuMMepHsallHu 2-meTHJIeHUMKIOoMeHTaHoHa-1 (IV) 
B peaKIMIO BBOAMOCb OCHOBAaHHe Manuuxa — 2-(N-MMeTHJ1aMHHOMEeTHI)-WHK- 
nonentanou-1 (VII),— Koropoe B mpomecce peak pa3vlaralocb Ha 2-meTu- 
JICHILMKJIONeHTaHOH-1 u BTOPHUHbIN AMHH. 
os CHa ap 
CH, CH—CH,—N(CH3), CH, C=CH, 
saree | + (C4y),NH 
GHs C—O CH, 
(VII) (Iv) 
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KatTasiuTHuecKuM TrHupupoBanuem KerToua (VI) B npucyTcTBHu HukKelA Ps 
Hea Ha xouloly Obi nmomyyen 6,9-9HomMeTusencnupo-(4,5)-nekaHou-1 (VIII) 
KOTOpbIt pH AelicrBuH ru_pasuHrufpata mpespatiaicx B rugpason (IX) 
Tlocequuli nogBepraica KaTaluTHyecKoMy pa3soxKenuto ro Metony H. M. Kux 
Hepa. 


pm = CH,—CH, CH=CH 
CH SECO Ce CO Jen eee 
Gey Oe YK Seth Sets 
Ye ae SS 
Giese” dene CH,—¢” “ctycH 
\ I 
O Vv 
(vy) On 
CHy—CH, CH=CH gon, HCH CU CH, 
cH,—-c’ “ch, cH CH,—CH,”  ~CH,—CH 
| 
N—NA, ap 
(1x) 


Tlonyuenupii 6,9-9H,0metueHcnupo-(4,5)-2ekaH mMpescraBsseT coOohH 6ec 
UBeTHYIO MOBYXKHYIO XKUAKOCTb C TCPMeCHHbIM 3allaxoM H OO/aqaeT CeLYIOULUM 


KOHCTaHTaMu: T. KH. 83°/12 mm; n1,4899; di° 0.9340; MRp uaiizeno 46,5¢ 
BbIUHCIeHO JIA Cy,H,, 46,40. | 


QKCHEPUMECHTAALHAA Yacth 


2-(N-lUMe€THATaAMUHOMETHA)-WukaoneHTaHoH-l. B tpexropay 
KPyrvIOOHHy!0 KONOy emKocTbIO | I, CHaO*KeHHYIO MeLUIaIKOH Cc 3aTBOPOY 
OOpaTHbIM XOJIOJMJIbHHKOM, KalleIbHOH BOPOHKOM MH TpyOKOH WIA BBONa ras 
ToMetamocb 168,2 r (2 Moma) WaKdonentaHoHa, 81,5r (1 Monmb) xmopruypar 
jumetus-amuHa u 100 r 30% pacrBopa dopmamuua (d = 1,092), comepxamer 
30 r (1 Mob) copMambgerufa. Peakuua mpoBolusach B aTMoctepe a30T2 
PeakiwoHHy!0 cmMecb cula0o HarpeBasu. Uepes 15 MHH. HauMHaslacb peaks 
CONPOBOKLalOllaAcA KHMeHHEM CMeCH, NO OKOHYAHHH KOTOPOM cCMecb Harpé 
BaJIH JlO KuneHua eye B TeveHue 10 mun. K oxsaxQeHHOM peakItHOHHOH cmec 
qodaBisasoch 160 Mi BOJbI, H He BOWEL B PeaKILMIO IMKJIONCHTAHOH SKCTPE 
PHpOBaJICA CePHbIM SPupoM. 

K BogHomy pacTBopy xJopruypata 2-(N-quMeTusiaMuHoMeTHJ)-WMKIONeH 
TaHOHa-1 npH nepeMelIMBaHHH HM OXJIaxKLeHuH AO —5° mpHOaBAANOCb u3 Kalle 
JibHOH BopoHKu 133 r 30% BoyHOoro pacTBopa efKoro HaTpa. CBOOoHOe OCHOBE 
HH BbIACIANOCb Ha NOBEPXHOCTH peaKI[MOHHOH CMeCH B Bue MaCIAHMCTOr 
CJIOA. 

PeaklHOHHaA CMeCb SKCTParHpoOBadlaCh CePHbIM 3<:pUpoM, UM S*PUPHbI pac 
TBOP BbICYWIMBAaJICA Ha O€3BOAHBIM CEPHOKHCJIbIM MarHueM. Odup OTToHAIcH 
OcTaTOK MeperoHsAJICA B BakyyMe B ToKe a3ota. Iloce noBTopHot meperoHK 
Obiwio0 MowyyeHo 56,2 r 2-(N-2uMeTH1aMHHOMeTHJ)-lHKIONeHTaHOHa-1 (BBIxO 


39,8% Teopuu) co cieqyIoulMMH KOHCTaHTamu: T. Kum. 84°/12 mm; nb 1,4598 
d?° 0,9449; MRp uatineno 40,91, BrrucneHo ama CgH;ON 40,55. 


Haiigeno %: C 68,44; 68,34; H 10,58; 10,72; N 9,93; 10,44 
CgH;;ON. BuruncsieHo %: C 68,05; ipl lO. rile N 9,92 


BeclipeTHasd, JOBOJIbHO MOABH2KHAA XKMAKOCTb C PC3KHM AMMHHBIM 3alaxon 

JIurepatypubie Janupie (7): T. Kum. 88—90°/15 mm. 

6,9-9H#RometTunencnup o-(4,5)-neneu-7-on-1. Onnit mpon 
AUCH B CTaJIbHOM AaBTOKJIaBe C 3I€KTpHyecKkuM OOorpeBom. Temmepatypa ¥: 
M€pAJIaCb C MOMOMLbIO XPOMEJIb-aJIIOMEIEBO TepMorapbl. 

B crekisHHyl0 mpoOupky emkocrbio 150 ma BuHocnoch 42,4 r (0,3 moms 
cBexkeneperHanHHoro = 2-(N-juMeTHIaMMHOMeTWJI)-MKoNeHTaHoHa-1, 29,7 
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(0,45 Mons) WukmoneHtTaquena u | r ruypoxuuona. IIpo6upka mometlasacb B 
PpeaKTOp AaBTOKJaBa, KOTOPbIN HarpeBavica B TeyeHue 4 ac. npn 120°. Ilocae 
OXAKNCHUA PCAaKIMOHHAA CMeCb pacTBopsacb B 200 Ma cepHoro osbupa. 
OpupHbli pacTBop MpompBasica Bogol, 5% pactBopom comAaHoit KucMOTEI, 5% 
PacTBOPOM COI, OMATb BOOM HM BbICYIIMBaICA Hall Oe3BOHbIM CePHOKHCJIbIM 
MarHueM. Oup oTrouAascs, a ocTaToK (bpakWMOHUpoBasca B BakyyMe. Bpiio 
nonyueno 24,1 r 6,9-9H,omerumencnupo-(4,5)-menen-7-ona-1 (BEIxon 49,5% 
Teopuh) CO CeyIOUMMM KOHCTaHTamu: T. Kum. 74—74,5°/12 mm; 139 15100; 
dy 1,0584; MRp uaiigeno 45,99, Bencneno aia Cy,HyOF 45,94. 


Haligqeno %: C 81,28; 81,29; H 8,73; 8,77 
CiiHi40. Briuucieno %: C 81,44; 0 


? 


BecuBpeTHad MOJBYXKHAA X2KUKOCTh C MCHTOJIbHBIM 3aaXxoM. 

Cemukap6Oa30H _—6,, 9-9 HoMeTuMeHcMUpo-(4,5)-oMeH-7-oHa-1 mocae TByX 
Ne€peKPuCTaIusallMH U3 STHOBOrO Ciupta uMer T. nm. 200,5—201° (niaButca 
C pa3Jlox%KeHHeM). 


Haligeno %: C 64,97; 65,82; H 7,84; 7,88; N 19,34; 19,37 
Cy2Hi7ON3. BaruucyieHo %: C 65,72; Ist Moyle N 19,17 


) i 


6,9-2HRoMetTuaeucnu po-(4,5)-nekanou-l. Bcocyyq gana ruy- 
pupoBaHna emKocTbI0 250 mui nometlamocb 23,5 r (0,145 mona) 6,9-9H,0MerTuuIeH- 
cnupo-(4,5)-nomen-7-ona-1, 1,2 r Huxensa Panes un 150 ma sTu0Boro cnupta. B 
Teyenne 2,5 uac. mormoTumocb 3226 ma (0°, 760 mm) Bogopoya, mocae yero 
CKOPOCTb FHAPHPOBaHHA Pe3KO CHU3MAaCb UM ONbIT Ob NpepBan. CnupT oTro- 
HAJICA, A KETOH BEICYIWMBAICA Hal O€3BOHbIM CEPHOKMCJIbIM MarHHeM uM Mepero- 
HAJICA B BakyyMe. Bpwio nomyueno 22,53 r 69-9H_oMeTHIeHCHUpo-(4,5)-neKa- 
HoHa-1 (BpIxog 94,7% Teopun) C TaKHMH KOHCTaHTamu: T. Kun. 86°/2 mm; 


ny 1,5020; di? 1,0402; MRp uaiineuo! 46,60, BeraucneHo ya C,,H;,.0 46,41. 


Hatigeno %: C 80,74; 80,67; H 9,73; 9,82 
Ci1Hy,O. Baruncneno %: C 80,44; H 9,82 


BecliBpeTHad XKUIAKOCTb CO CIaObIM MCHTOJIbHbIM 3alaxoM. 
Cemukap6a30H 6,9-9HOMeTueHcnupo-(4,5)-qeKaHOoHa-1 noce Byx mepe- 
KPHCTaNIMsgallM u3 3THMOBOTO cCHupTa uMen T. nM. 206,5—207,5°. 


Hatineno %: C 65,40; 65,23; H 8,69; 8,56; N 18,92; 19,06 
Ci2H19,ON3. BrruncaeHo %: C 65,11; H 8,65; N 18,98 


Oxcum 6,9-9HoMeTumeHcmupo-(4,5)-eKaHoHa-1 nocie AByx lepeKpucTa.- 
2) (2) 
Iu3alni us 2THMOBOrO chupTa uMes T. MI. 95—95,5°. 


Hatineno %: C 73,35; 73,47; H 9,44; 9,45; N 8,06; 8,14 
Ci3H17ON. Borunceno %: C 73,703 H 9,56; N 7,81 


6,9-29HLZoMeTumeucuupo-(4,5)-2eK au. Bxpyrsofonnyo KoOy 
emKocTb1o 500 mu Mometaocb 82,1 r (0,5 Mona) 6,9-sHf0merneHcnupo-(4,5)- 
mekanoua-1, 55,6r (1 momb) 90% rugpasuurugzpata u 100 Ma sTHOBOro ciupTa. 
Kon6a coequHaAsach C OOpaTHbIM XOJIOJWJIbHHKOM HM HarpeBaslacb B TedeHHe 
6 vac. Ha TinWepHHOBOH OaHe, TemMMepaTypa KOTOpPOM NMoMepxKuBaach Mpu 
115°. Sarem cnvpT uw He BOLIeTWMH B peakilMIo TuApasHHrupaT OTTOHAJIMCb 
OT peakIMOHHOM cmecu. K octaTKy B peaKUMOHHO KoOe ROOAaB/IAOCb TBEPLOE 
eKoe Kau. [vpa30H, BbI,eMBIMHCA Ha MOBePXHOCTH PeaKI[MOHHOM CMECH B 
BUe MACJIAHMCTOFO COA, OTNEAJICA M BHICYWUMBAICA Hay MaBJIeHHbIM €KUM 
Kamu. Bpwio monyyeno 93,6 r rugpasoua 6,9-sHomeruencnupo-(4,5)-2ekaHo- 
Ha-l B Buse rycToro cBeTJO-2xKeNTOrO Maca. Puypason Obl NOABepruyT KaTa- 
JIMTHYECKOMY pa3ssOxKeHHIO Oe3 MpeMBaPUTeIbHOK NeperoHuKu. 

B xon6y Bropuia emxkoctpi0 150 ma, cHaO2xeHHy10 TeEpMOMETPOM H COeAHHEH- 
HYIO C HHCXOJAMUM XOJOLWIbHUKOM, NoOMelasica rufpasou 6,9-9HOMeTHICH- 
enupo-(4,5)-qekaHoua-1, 21r cBexecriaBJICHHOrO CAKOrO Kain 0,1 r naaTuHu- 
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popaHHoro yruid. CMecb HarpeBaslacb Ha MeTaJlIM4eCKOU Oauxe, re! 
KOTOPOH MocTemeHHO MoBbIatacb. IIpu Temnepatype 170° Hayaocb sHeEpruy- 
Hoe pa3/loxKeHue Tuspasona. YraeBosopol oTorHasica pH TemMilepaType Oann 
230—240° u Temnepatype orxoysimux napop 210—220°. Tucrunnar spicy 
BaJICA Hall WwlaBJICHHbIM CAKUM Kalu M MeperoHAJICA Ha HOBOM Noplner Kata- 
augatopa. Tlonyyenupili yraesoxopox mpompBanca 50% yKcycHoH KucOTOI, 
BooH, 3% pacTBOpoM elKOrO Kaw, elle pas BOJOH, BHICyIIMBaICA Ha W1aB- 
JICHHBIM TOTaWIOM MH MeperoHAIca B BaKyyMe Hal MeTAaJJIMYeCKHM HaTpHeM. 
Bpio momyyeno 52,5 r 6,9-9H0merusencnupo-(4,5)-mekana (BbIxoy 70% tTeo- 
pun) c T. kun. 78°/10 mM. / 

TlonyueHHbiii yrmeBosopon Onl MeperHaH B BaKYYyMe Ha peKTHDUKAaLMOHHO 
KOJIOHKE C MeTasIMYeCKOH HacalkoH addexTuBHocthio 40 T. T. Bcero Opuia 
nomyueno 88 r 6,9-9H1oMeTuseHcnupo-(4,5)-4eKaHa CO CJIeqyIOULMMH KOHCTaH- 
Tamu: T. Kum. 76°/8 mm, 83°/12 mm; np 1,4899; dz 0,9340; MRp naliqzexa 
46, 50, BprucseHO Wiad C,,Hi, 46,40. 


Hatineno %: C 87,78; 87,73; H 412,24; 12,10 
CiiHig. Baruncmeno %: C 87,92; H 12,08 


| 


BecupeTHad JOBOIbHO NOABYXxKHaA XWUKOCTb C XapaKTePHbIM TepmeHHbIM 
3amlaxoM. 


1 
Mocxosckult rocyapcTBeHHbIlt Toctynusi0 | 
yHuBepcuteT um. M. B. Jlomonocosa 3 XII 1958 | 


WHMTHPOBAHHAA JIMTEPATYPA 


1H. B. Enaruua, B.M. Bpycuuxkuna, Bb. A. Kasancxuih, JAH, 106 
1015 (1956), *#C. Mannich, P. Schaller, Arch. Pharm., 276, 575 (1938). 
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okaanp Akaygemun nayr CCCP 
1959. Tom 124, Ni 6 


XHMH A 


lM. T. KOJIOMbBILLEB 
O ®A30BOM COCTABE CIIJIABOB CHCTEMbI KOBAJIbT—BOP 


(ITpedcmaeaneno axademuxom H. I]. Bapdunsim 6 XI 1958) 


CrlaBbl CHCTeMbI KOOaIbT—Oop u3y4aUCh PAOM uCCeELoBaTeel, KOTOpbIe 
ONpeweIMIM HECKOJbKO COeCHHEHHM KOOaIbTa C Gopom. 

B pa6ore (*) Bune ye MWaccone, kpome u3BecTHoro B TO BpeMA CoeMHeHHA 
CoB, yKa3al Ha HasIm4une coequHeHH Co,.B u CoBg. 

Pentrenorpaduueckuit aHamu3 cmaBoB CHCTeMbI KOOaIbT—Oop mpou3sBeN 
Bpepuirpom (7). On uccmeqoBa KpucTasiMuecky10 CTpyKTypy coequHeHHH Co2B 
u CoB, NoKka3aB, YTO STH COCAMHEHHA H3OMOPMHbI COOTBETCTBYIOILUM Oopujam 
xwee3a Fe2B u FeB. Anasu3upys ciiaBbl c GoubuIMM Cosep»KaHnem Oopa, Bpep- 
WITPOM yKa3bIBaeT Ha BO3MOXKHOCTH CYULCCTBOBAHHA elle OLHOM cbasbl B CucTemMe 
Co—B. Kocrep u Mionpcunrep (°) cunTantu, 4TO nepBot nuTepMeTauLHO 
(paso B cucreme Co—B co croponbl KoOabTa sABAAeTCH coequHeHHe CosB 
c TemiepaTypoH miaBieHua 1265°. Ilo qaHHbim TepMuueckoro HM MarHuTHOrO 
aHallH3a aBTopbl padornl (*) nocrpouiu AuarpaMMy cocrosHUA CucTembI Co—B jo 
8,41% B. 

Tloqpo6Hoe uccsieqoBaHHe CMWJaBOB CHCTeMbI KOOaIbT—OGop ObWIO BbIMOHEHO 
akan. H. I]. Umxescxum u B. A. UImenespm (*). Aproppt mpousBemu Tepmuye- 
CKHM aHaJM3, MeTasslorpaduyeckoe WM PeHTTeHOBCKOe UCCIeAOBAaHHA, olmpeye- 
JIGCHHe TBEPAOCTH WH YebHOro BeCa CIaBOB, ComepxKamux oT 0,76 no 9,20% 
Oopa wu MocTpousH JuarpaMMy COCTOAHHA, CXOAHYIO C WuarpaMMOH COCTOAHHA 
cuctempl Fe—B. 

Jina ucclelOBaHHA CMaBOB KOOalIbTa c OOPpOM HaMH ObWIO MpHroTOBJIeHO 
20 o6pasiog, KoTOpble coxepxKamn 4% u Gomee Sopa. 

J\a MpvroTroBeHHA WIAXTbI Obl MpUMeHeEH MOpoOWKOOOpasHbl KOOaVIbT, 
cosepxaunit 99,43% Ko6anpra, 0,21% HuKkena, 0,1% xene3sa, 0,01% megn, 
0,09 % xKucmopogza, 0,03% KpemHua u amMopdubli Oop, nomy4eHHblli WyTem 
TePpMHYeCKON MMCCOMMaluH WOOopana, MpoKaJIeHHbIM B BaKyyMe, COsep Kalli 
He MeHee 99,5% Oopa. IuxtTa TulaTeIbHO NepeMeliMBallacb HM MpeccoBaacb. 

O6pas3ubI Becom m0 10 r, BbINaBJICHHbIe B aTMOctepe YuCTOrO aproHa, Fomo- 
reHu3supoBamucb mpu 1000° B reyenue 50 ac. 

CnaBbi ObluIM MOABeprHyTbl peHTreHorpapuyecKOMy HCCIELOBaHHIO MO MeTO- 
Jy MOPOWIKOB H MUKpoOcKoNMYecKOMy aHaJH3y C H3MepeHHeM MUKPOTBepsocTu 
Ha 1puOope IIMT-3 mpu narpysxKe 50 r. Ha npuBoxumpix Jasmee Mukpodotorpa- 
(buAX BHAHbI CIeWbl U3MepeCHHA MHKPOTBEPAOCTH. 

B pesyuibTaTe HCC/IeOBaHHA B CUCTeMe KOOaIbT — Oop onpenemeHo 4 coedu- 
HeHua: Coz;B; CoeB; CoB u 7-cba3a, ABJIAION[aACA, 0-BHHMOMY, HOOpHyOM 
CoBz. 

IIpu cogepxanuu Oopa or 4 no 5,76% crpykTypa CiJaBOB COCTOHT H3 SBTeK- 
Tuku « -+ CosB u u36bITOUHBIX KPUCTaJIOB CcoeqMHeHUA CosB. YBemmuenue co- 
jlep2kanna Sopa cBpiue 5,8% MpHBOLNT K MOABJEHMIO B CTPyKTYpe CMaBOB Coe- 
juuenun Co2B, KoTopoe oOHapyxXHBaeTCA MeTaMOrpapu4ecKUM HM PeHTTeHOB- 
CKMM MeToyamu. Ha pue. 1 npuBeszeHbI MuKpodororpadun ciaBos, Comep2KalllUx 
7 u 8,2% Oopa, Ha KOTOpbIX KpucTauTbI CosB oKpallieHbl! B TeMHbIM IBeT. 
CrpyktTypa ciuiaBa c 7% Oopa COCTOHT MpeHMYMeCTBEHHO H3 3epeH CosB u cBet- 
abix 3epen CosB. B crpyxtype cnaBa c 8,2% Oopa KpucramioB CosB 


oOpa3syeTca MaJo. 
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Ysenwuenne coxepxanua Sopa or 8,4 no 15,5% mpuBoxuT K ce 
B CTPyKType cnaBoB cocTaBusioulelH CozB u yBeuHYeCHHIO See epee a ; 
CraOubHO mpoMexkyTOUHOH asbl MexKAy COeCAMHCHHAMU CozB u CoB He _o6Ha 
py2KeHo. 


a 6 
Puc. 1. MuxpoctpyKtypa cimaBoB cucTeMbI KOOaIbT — Oop: a — 7% B, 
6 — 8,2% B. 500 


IIlpu cogepxxanun Gopa B ciuiapax 15,6% u Oonee B CTpyKType NOABJIAeTCA 
HOBad COCTABJIAIOULAaA, KOTOPy!0 MbI Ha30BeM 7-()a30i. 

Ha pune. 2 mpezcrapmeHa MuKpocTpykTypa cnaBoB, cofepxamux 15,3 
15,7% Oopa. OcHoBHOM cocTaBIAaIONleH CTPyKTYPbI STHX CMIAaBOB ABJIAeTCA 


a 6 
Puc. 2. Maxpocrpyxtypa cn1aBoB cHcTembI KoOaibT — Gop: a — 15,3% B, 
6 — 15,7 B. 500x 


coequHeHue CoB. B cnaape c 15,3% Gopa Bropolt cocTaBsIoMlel ABIAeTCA 
Oopuy Co2B, a B cnaaBe c 15,7% GOopa — HeOombuMe BKOUeHUA H-asbl, Ha 
KOTOPbIX BHJHbI OTMCYATKH aJIMasHOM MupamMuyKu. MuKpoctpyktypa cnsasa 
C HaMOOJIbLIMM KOuIMYeCTBOM Gopa, KOTOpPoe HaM ylalocb BBECTH (Puc. 3), CoCcTOUT 
MPCMMYILECTBEHHO U3 %-asbl HM HeOONbIWOrO KOMMYeCTBAa Gopusa CoB. 

CpaBHuBad Ha MpHBeLeHHbIX MuKpodororpauax pasMepbl OTMe4YaTKOB OT 
aJIMa3HOH TMpaMHKU, MO2KHO 3aMeTHTb, YTO y-cbasa OTIMYaeTCA OobUIO TBEp- 
JLOCTbIO. 

Hsmepenua MuKporTBepsocTu noKa3ain, 4TO Oopuzn CosB, CozB nu CoB 


oOulalaoT OfMHaKOBOH TBepsocTHIO, paBHoli 1145 KI/mu2, a MHKPOTBepJOCcTb 
y-asbi coctapsaer 2575 KI/mm?. 
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K cmamee II, T, Koaomoiesa, cmp. 1247 


Puc. 4. Pentrenorpammbl 6opuyos: a — CosB, 6 — Co.B, ¢ — CoB 


K cmamoe A. B. Tonuueea, B. A. Kperyeas, H. A. IloKamuao 
u E. JI. Epacosoti, cmp. 1255 


Puc. 2. PentrenorpamMbl Kpuctamimueckoro (a) u amopdHoro (6) nonu6yTHeHa 


TLAH, 1, 124, Ne 6 


iy 
A 
Wi 
iy "° 


ai, Wy ii 
ioe 


yee. 


Ta6auna 1 


PenTreHoMmetpwyeckHe AaHHbie Ia CosB (usmyyenue Cok ,) 


e | I sin? 0 Rvs ona tie I sin? 6 | d,KX 
a Cite 0,41355 2,42 17 O, Cit 0, 5268 1,23, 
2 Gs 0,1432 2,36 18 Cp. 0, 5644 1,18, 
3 Ci 0,1584 eee 19 Cort, 0,5730 1,179 
4 Ge 0,1766 AyD 20 C, 0,5928 IL AUS), 
by) ¢ 0,1915 2,04 21 Cp. 0,6142 1,135 
6 (Ce 0,1942 2,026 22 & 0, 6336 Aya 
7 @ 0, 2052 LOT 23 Ca. 0, 6492 1,108 
8 Gp 0,2423 1,93 24 Ca, 0,6578 1,100 
9 Ge 0, 2328 1, 859 25 Omi 0,6910 1,073 

10 Cp. 0,2668 thes 26 Cue 0,7595 4,024 
“HA Cab 0, 2800 1,687 27 Os Cin. 0,7984 0,999 
12 €p: 0, 3056 1,645 28 G, 0,8469 0,970 
13 ORReu: 0, 3213 AO ia 29 Ore 0, 8843 0,949 
14 Gy, 0,4741 1,29, 30 Cp. 0, 9033 0,934 
15 Oc: 0, 5026 1259 31 Onc: 0, 9343 0,919 
16 Cp. 0, 5049 1,259 32 Ca. 0, 9596 0,941 


a Tate. 

CoequHenne CosB — ceporo uBerta, c TemnepaTypoli napsenua 1180°. Tem- 
nepaTypa MwiaBeHuA Oblia onpesemeHa MyTeM MOCTPpOCHHA KPHBOM OxJaxKye- 
Hux. Ja sToro OOpa3en Becom 30 r niaBuics 
MW OXJIaxKasica B Bakyyme 10°?— 10° mm. 

PentreHometTpuueckue JaHHble aia CosB, 
NOJIYYCHHbIE MPH HCMONb30BaHHM U3JIyYeHHA 
CoK, 4 usibTpa u3 %xese3HOH (ouLru, Mpu- 
BeseHbI B Tad. 1, a peHTTeHOrpaMMbl coesHu- 
HeHHH CosB, CozB u CoB — ua puc. 4. 

M3 mpyBeeHHbIX JaHHbIX MOXKHO CieaTb 
Z3aKJIIOUCHHe, YTO KPHCTaIMuecKad pellleTKa 
CosB usomMopdua pemetKe NisB, pextreno- 
MeTpuHueckHe JlaHHble KOTOpOrO MPpHBeeHbI 
HaMu B paoote (5) u BnocmegcTBuu H. VM. Baox, 
M. H. Kosnosoli u ap. B padote (°). 

Pentrenorpaduyeckue JaHHble AIA CoeB, 
NOJIyYeHHbIe Ha Hallux OOpasilax, NOLTBEpx- 
[aioT yTBepxx enue Bpepuirpoma (*) uAp., YTO pyc, 3. Muxpopororpabua cnapa 
pemerKa CozB usomopdua peweTKam Fe2B us co crpyxtypoii y-basa + CoB. 500X 
NieB. ; 

Ilo xapaxtepy pacnonoxeHusa HHH penTreHorpamMa Oopufa CoB (puc. 4) 
CYILCCTBEHHO OTMYACTCA OT MmpuHBenenHolt Bedepom u Mromiepom (*) pexntrexo- 


TaOauna 2 
PentrenometTpuueckuve faHHbie Aa CoB (uaayuenue Cok ,) 
. | vf sin? 0 d, KX al i sin? 6 | d, KX 
: fies chee BRE 
1 O}, Cit 0,0580 3,70 13 Ca. 0,5165 1, 24, 
2 OMcr 0,0789 ey ile/ 14 G. 0,55034 1,200 
3 Ca. 0,1153 2,63 15 C, 0,5809 ida 
4 Cp. Opaleyal bg 16 Cp. 0,6595 1,099 
5 Oc: 0,1694 PAV Ep 17 Cire 0,7239 1,049 
6 Ge 0,2034 1,98 18 On Cie 0,7796 1,010 
i C. 0,2341 1, 845 19 Ca. 0,8160 0,988 
8 Cp. 0, 2535 1,772 20 On & 0,8625 0,964 
9 Cp. 0,3432 4,995 24 Osc 0,8791 0,952 
40 Cp. 0,3208 1,576 22 (Cait. 0,9254 0,928 
11 Cua. 0, 3469 1,516 23 Ca. 0,9455 0,918 
42 Orcs 0,4657 1, 30s 
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rpammbi 6opnya FeB, a pentrenomerpuueckne JaHHble coetuHeHuA CoB, puBe- 
qeHHbIe B TAO. 2, OTMMYAIOTCA OT Pe3y/IbTATOB, MOyYeHHbIX B padorte (7), 
WM He JaioT OCHOBaHHH AIA yTBep»xKeHHA OO u“30MOpdHOCTH pellleTOK CcoeMHe- 
Hui CoB u FeB. 

B pesysbratre mpoBexeHHOro HCCeMOBaHHA B CucTeMe KOOabT — Oop Blep- 
Bble OOHapyxKeHO CoequHeHue CosB, pemerKa KOTOporo u3s0MOpdHa pelleTKe 
coequHenua NisB, yrouHenbl pentrenomerpuyeckue aHHble Wa CoB. YcranHos- 
JI€HO, 4TO B CucTeMe KOOaIbT — Gop coequHeHuA CosB, Co2zB u CoB umeir nouTu 
OJMHaKOBYIO MHKPOTBepsoctTb, cocTaBsiouly1o 1145 KI'/mM?, u yBeM4¥eHHe MHK- 
poTBeplocTu Gomee uem B Ba pasa, M0 2575 KI’ /mM?, mpoucxoluT npn oOpasoBa- 
Huu HanOosee OoraToH Oopom ‘y-(pa3bl. 

Aptop BbIpaxkaer riryOoky1o OarogapHocts mpodp. VW. VW. Kopuusosy 3a 
wuTepec K paOote u C. A. CrpekonbiroBpy 3a MOMOUIb B BBINOJHEHHH 3KCIepH- 
MeHTAa. 


BoeHHo-Bo3fylHad MHxKeHepHad aKkajemua TocrymH10 
um. H. E. )Kykoscxoro 28 X 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


iM. Binet duj Jassonneix, C..R., 145, 240 (1907). 7 TeB airs titiems 
Ark. f. Kemi, Min., Geol., 11, A, 5, 1 (1933). *% W. Késter, U. W. Miilfinger, Zs. 
Metallkunde, 30, 348 (1938). 4H. I]. duxescxuth, B. A. Umeames, Tp. Mock. 
vucT. cram um. HM. B. Cramuua, 17, 3 (1940). ® TT. Komomuues, H. B. Moc xka- 
mepa, Tp. Hayu¥Ho-TexH. kontep. M0 H3y4eHHIo MeTaJIIMYeCKUX COCAMHEHHM HM UX HCMOJIb30- 
BaHMIO B aBHallMOHHOM TexHuKe, M37. BBMA um. H. E. )KyKoscxoro, 1956. ® H. MW. B amok, 
MAH. Kosaopa uap., JAH, 113, 4, 811 (1957). * FF. Wever, A. Miller, Zs 
f. anorg. u. allgem. Chem., 192) 317 (1930). 
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Aoraage Akagemun nayr CCCP 
1959. Tom 124, Ne 6 


XHMHA 


Akagemuk A, H. HECMESAHOB, H. ®. JIYLLEHKO, 3. C. KPAMLL uv A. 1. BOKOBO 
BHHWJIOBbIE 9®HPbI POCPOPHCTONM KUCJIOTHI 


B mocieqHve Frojbl NOABHIOCh 3HaYHTEbHOe YuCO paOoT MO HeMpeLeIbHEIM 
adupaM KuCOT (boctopa, Yo cBA3aHO C HaJMUNeM y HUX psa XapaKTepHbIX 
ocoOeHHocTel (+). 

HeMHOrouncuIeHHble H3BECTHBIC MpeACTaBUTeIM MOJHbIX HeMpeebHubIX o¢pu- 
pos docopucTodw KUCIOTHI ABAAIOTCA COCAMHCHMAMH AJIJIMJIbHOFO pxjla u Mouy- 
ueupt A. E. Ap6ysospm u B. M. 30poacrposoit, a raxxe I. Kamae u H. A. Ua- 
aepou (*). HenspecrHo HH OHOTO MpeACTaBUTeIA BUHUYJOBbIX S:PUupoB ocdo- 
PHCTOH KHCJIOTHI, NOCKOJIbKYy OOMIHe METOLBI CHHTe3a 2cupoB cboccopucTow KuCIO- 
Tbl, B TOM YHCJe HM aJIJIMJIOBbIX, HEIPHMCHHMbI JIA HX NOyUeHHA. 

Mexyly TeM, HMCHHO OT BHHUIOBbIX 9PHPOB CpoctopucToO KUHCOTHI MO2KHO 
ObWIO OXUMATh PAa OCOGeHHOCTel B XHMHUCCKOM TOBEeHHH, H Mpexye Bcero 
B apOy30BCkoH meperpymmuposke. Tak, ecu aslumoBbIit adbup docdopucroi 
KHCJIOTbI MO CKOPOCTH MeperpyMMupoBKN JIMMIb HeEMHOrO ycTylaeT TPHMeTHJI- 
cbocuty, TO TpuBHHHICocuT LOKeH B ITOM OTHOMIeHHH ObITh MOL06eH cbeHu- 
JIOBOMY 2Pupy tocopucTok KACJOTHI. 

C lebio H3YYCHHA YCOBUM UW HalpaBJIeHHA H30Mepu3allHH BUHHWJIOBbIX 9Ppu- 
pos cbocbopucToH KHCJIOTbI HaMM ObIWIM MOJyYeHbI Kak COeAHHeHHA psAa 
(RO)zPOCH = CHz u ROP(OCH = CHb2)2, Tak um cam TpuBuHucdochbut 
P(OCH-—.CHa)s: 

Jia CHHTe€3a BHHMJIOBLIX a:pupoB coctbopucToH KHCOTHI Oba MCMOb30Ba- 
Ha Haitpennaa A. H. Hecmesnospm, HV. ®. Jlynenxo u 3. M. Tymanosoit (*) 
peakUHA allWJIMPpOBaHHA &-MOHOMePKYPHPOBaHHbIX OKCOCOCAMHCHHH, HAyuLad, 
KaK H3BeCTHO, C MepeHOCOM peaKIMOHHOrO IWeHTpa. 

TlepBoHauabHO MOCTaBJICHHbI€ OMNBbITbI MO B3aHMMOJCHCTBHIO XJIOPMepKyPp- 
alleTaIblerula WU AuaTHIXMOpPpocduTa Nokasau, YTO PeaKIUHA JeErKO MPOXOAUT 
yxKe Ha XoJlo.y 10 ypaBHeHuto: 


CIHgCH,CHO ++ CIP(OR)2 > CH2 = CHOP(OR).HgCls 


OJHaKO BBIXOJbI BHHMJIOBLIX IPHPOB MOJyUalOTCA OUCHb HH3KHE, HW BeLLeCTBO 
TPYAHO OUNMCTUTb. ITO OG6CTOATEIbCTBO HECOMHECHHO CBA3AHO C TCM H3BECTHbIM 
dbakToM, 4TO abupEl doccbopucroi KucmoTbI pearupytor c cymemo (*). Hana 
TOO YTOOI OOOHTH STO 3aTPyLHEHHe, MbI MPOBeIH peaKWHIO LMITHIXOpocdpu- 
Ta C MepKypOucalleTasbqeruoM B H3OMeHTaHe, JOBOAA ee HE MO OOpasoBaHuA 
CYJICMbI, a TOJIbKO NO MOyYeHHA XJOpMepKypalleTaibderuya 


Hg(CHgCHO), + CIP(OR): > CHz = CHOP(OR)» + CIHgCH2CHO 


B 2ToM cilyyae WHaIKHIBUHHApOCpuTH ObUIN MOJLyYeHbI C BEIXOZOM OKOIO 40%. 
Ilpu nonyyenuu alkuiquBunnpocbuta u3 xmopasrugpuya Menutytkuna u 
MepkKypOncalleraiberugqa yxKe B CaMOM Haase peakuun HaOMoLalach CHIbHad 
nomuMepusaiun. JLoOaBieHveM SKBUBaJICHTHOrO KONMYCCTBA OCHOBaHHA ya- 
JlOCb MOJaBUTb NOMHMepH3allMiO M MOMYYNTb AIKWILMBUHHIOBbIC SPHPbI C BHI- 
xoom 50—60%. Bsaumogeiicraue AuaiKulxmophocputa ¢ MepKypOucalleTaib- 
J\ePujlOM B IIPHCyTCTBUM OCHOBAaHHA JaeT Oomee BbICOKHe BHIXOMbl AMaJIKUVI- 
BuHusmdocpuTos (60—70%). Bo scex cly4¥aix B Ka¥eCTBe OCHOBaHHA MPHMe- 
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HAJICA TPHSTHIAMHH, 3a MCKJIOYCHHEM METHJIbHbIX MPOHSBOLHbIX, pH Mouy- 
4YeHHM KOTOPbIX Ob HCNOb30BaH usTHaHHAMH. AHanoru4HO 13 TPeXXJIO- 
puctoro cochopa u MepkypOncaueranbyerusa Obi NomyyeHr TPHBUHHIocdur. 

HA MOyYeHHA YKa3aHHbIX BbIXOLOB BHHHJIOBLIX SupoB tpocbopuctor 
KHCJIOTbI MeecooOpasHO BHOCHTb B peaKIMMOHHy!10 KONOy cpa3sy He Gouee 0,1 
MOJIAX PTYTHOOPraHuyecKoro CoeAMHeHHA Hw aMuHa. Ilocie AobaBseHuA 3KBU- 
BaleHTHOrO KOJHUECTBA XMOpocpuTa BHOCHTCA CeLyioulad Mopllua MepKyp- 
OucalleTaibyeruya u aMuua. 

BunncocpuTsl erKo THApOMH3yIOTCA BOOM C CHAbHbIM pa3orpeBaHnuem. 
pu qoOaBenun cbykKcuHcepHucTON KHCIOTbI MOMCHTAaIbHO MOABIAeTCA Xapak- 
TepHoe OKpalluuBanue. TpuBunnsdochur Opicrpo ruypomusyerca yxe ceqamu 
Baru, OOpasyaA MepBonavabHo Cemylo cTyeHucTylo Maccy, KOTOpan uepes 
1—2 Muu. CHIbHO pa3zorpeBaeTCa Hu TEMHEET 3a CUeT OCMOeHUA OCBOOOKIaI0- 
meroca alleTabwerufqa. KonctauTbl, BbIXO, uM aHasMTMYecKHe JaHHbIe Momy- 
4eHHBIX SPHPOB MpescTaBeHbl B Tad. 1. Bununosnle adupt cbocdopucroit 
KHCJIOTbI NPHCOCAMHAIOT Cepy MpH HarpeBaHHH Ha KuMAUeH OaHe B TeyeHHe 
6—8 uac. Koucrantpl u BbIXo THOH(ocdaToB aHbl B Tabu. 1. 

OkucleHve BHHHJIOBEIX SpupoB coctopucTo KUCOTHI B pa3s/IHUHbIX yCJ0- 
BHAX C IeIbIO NOMYYCHHA BHHHWIOBLIX 9PUPOB CPocPopHolt KMCJIOTHI BCEACTBHE 
erKO Hye MOMMMepH3allun K ycnexy He NpHBeso. 

B HacTosmjee BpeMA HAMM M3y4aIOTCA peaKIMM M3OMepH3alluH MOJyYeHHbIX 
BHHHJIOBLIX SupoOB cocdopucToH KUCIOTbI, KOTOPble MpoxosAT c Od/bUIMM 
TpyoM, eM y TpuamKusIcocdpuToB. 


QIKCNeCPHMECHTANbHAA eau 


IlonyyueHne AnaTHABUHUAmhOoOcmutTa. B 250 ma usonen- 
TaHa BHecuIn 0,1 Moma MepkypOucalleTaibyernya u 0,1 Moma TpusTHaMUHa; 3a- 
TeM JOOaBHJIH pH CHJIbHOM pa3MelUIMBaHHH B TeyeHue Yaca 0,1 Moma AuaTHI- 
xuopdocputa B 50 Ma wu3onentana. Ilocse atoro BHecIHM CHOBa 0,1 Mousa Mep- 
Ky pOucallerambyerugau 0,1 Mona TpuasTHamMuHa u oOaBun 0,1 Moma QuaTHI- 
xulopdocputa, mocie vero peaKUMOHHy!O CMeCb MepeMeliuBalH eule ac. 
VisoneutaH cuJIMBamH Cc ocayqKa WM ocayoK mpompiBamnH (2X50 mua) us0neH- 
TaHOM. PacTBOpuTelb OTOrHaJIH, H OCTaTOK MeperHain B TOKe Cyxoro a3oTa. 
Tlocne yByx meperonok monyyeno 20,5 r (63% or Teopnu) ANoTHIBHHMIIoc- 
cputa. 

Ilomyyeune 39THARUBNYHUAPOocdurTa. B 250ma n30mentana 
BHecau 0,1 Moma MepkypOucatlerambzernya u 0,1 Moa TpusTHIaMHHa u W00a- 
BHJIM IPH CHJIbHOM Pa3MelIMBaHHH B TeyeHHe Yaca pacTBop 0,05 Moa STH Lu- 
xsopcdocduta B 25 Mi H30MeHTaHa. SaTeM BHOBb BHECJIH TaKOe 2K KOJMYECTBO 
pTyTHOOpraHMyecKkoroO COeAMHeHHA HM OCHOBAaHHA UM MOOaBHIM CeMyrIoUHe 
0,05 moa sTHIguxopdbocputa. B reyenne 4 4ac. BBeIu B peakunio 120 r 
(0,42 mons) mepxypOncateranpmeruga, 40,4 r (0,4 Moma) TpusTHIaMuHa UM 
29,4 r (0,2 mona) 9THIAuxMOpdpocduta, Moce Yero peakKUMOHHY!O CM€Cb 
nepemellnBan eure | uac, CIMBaIM C OCayKa PacTBOPUTeNb, HM OCAOK MPOMBI- 
BaJiM w30meHTaHom (2 < 50 ma). V3 coeqHHeHHbIX PaCTBOPOB OTOrHaJIH M30- 
meHTaH, a OCTaTOK MeperHasu B ToKe a3oTa. Ilocme AByx MeperoHoK MoOyyeHO 
19,8 r (60% Teopun) sTHI,uBUnUApocdutTa. 

Tlonyuenue tTpuBuHuadocdmurta. B 250 ma uzonentana 
BHeCIH B TeveHve 3 vac. 4 paBHbiMu mopuuamu 135r (0,48 Moma) MepKypOnc- 
allerambyeruga, 45,5 (0,45 mona) Tpustuiamuna u 20,5 r (0,15 Moma) Tpexxso- 
pucroro coccbopa, mocme vero peakWMOHHyIO CMecb MepememmBastu ene | uac, 
PaCTBOPHTeIb CMM C OCaMKa, OCALOK MPOMbWIH u30meHTaHoM (2 X 50 mua). 
Usoneutau oToruHasu, u ocTaTOK NeperHadu B ToKe a3oTa. Iloce AByx Mepero- 
HOK nmosyyeHo 11 r (46% Teopun) TpuBHHHApocHpuTa. 

Bp Coren wen GH Cec ep bl= “kK AMUITHUABUHHAPDOCHUTY. 
4,8 r (0,03 moma) quaTHIBUHUochuTa u 1 r cepbl HarpeBasn C OOpaTHbIM XO- 
JIOMMWIbHUKOM Ha KUMAMeH BOAAHOM Sane 8 ac. 
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M36niroK cepbl oTcocasu, MpomMpbiu 2 MI u30NeHTaHa, MU @uJIbTpaT pa3so- 
rHain B BakyyMe. Ilomyyeno 4,5 r (79% Teopuu) WH29THIBUHHTHOHocHaTa. 
Denn LUBUHUIPocpuT wu AupenuBuHHIpocpuT MpHcoeqMHAIOT Cepy MpH Ha- 
rpepanuv cMecu B TeyeHne 8 uac. npu 130—150°. 


MockoBcKHH TocyapcTBeHHbIM yHHBepCuTeT Iloctymu10 
um. M. B. JlomoHocopa 25 XI 1958 


WMTHPOBAHHAA JIMTEPATYPA 


1E. Jl. Tegrep, Yen. xum., 25, 162 (1956), @ A. E. ApoOy3 0B; "BR. M. 30 p'6- 
actposa, Mss. AH CCCP, OXH, 1950, 357; H. A. Jagaesa, lr. Kaman, )KOX, 
20, 1487 (1950); T. Kamau, H. A. Uagaesa, Tp. Kasancx. XHM.-TexXHo. HHCT. 
um. C. M. Kuposa, Ne 15, 32 (1951). * AH. Hecmesxtuos, H.9®. Jlyweuxo, 3. M. T y- 
MauHoBa, Mss. AH CCCP, OXH, 1949, 601. 4A. E. Ap6y3o08B, M36p. tp., M., 1952. 


Horsagp Akagemun nayr CCCP 
1959. Tom 124, Ne 6 


XHMHA 
Axayemuk A. B. TOMUMEB, B. A. KPEHIEJIb, H. A. MOKATHJIO u E. JI. EPACOBA 


O MOJIAMEPH3ALLWH «-BYTEHA C KOMIIJIEKCHbIM 
METAJIJIOOPrAHHYUECKHM KATAJIM3ATOPOM AI(C,H;)3+-TiCl, 


Bonpocbr crepeocneunputeckol MouuMepH3sallun o-OeHHOB C KOMIWIeKC- 
HbIMH M€TaJIJIOOpraHHyeCKHMH KaTaJlu3aTOpaMH B MOceqHee BPeMA IPHBJIeKaloT 
BCe€ BO3pacTalollee BHHMAHWe MHOrHX UCCeMoBaTeNel. Dro OObACHAeTCA Kak 
TEOPeCTHYCCKHM MHTePeCOM K peakILHAM NOJHMepHsalluu C MOyYeHHeM cTepeo- 
peryJIAPHbIX MOJIMMePoB, Tak HW WeHHbIMH TEXHHYECKHMH CBOHCTBaMH OOpa3yio- 
MMXCA MpoxyKTos. Ilocne orkppirua J. Harra cuytesa crepeoperysapHoro mo- 
JMNpPONMWIeHa B WeYaTH NOABYOCb MHOFO CoOOMLeHHH MO MCCJeLOBaHHIO Mexa- 
HH3Ma CTepeocnellupuyeckol NOJHMepHsallun «-OePHHOB HM CBOHCTB Noyyae- 
MBIX NOJIMMepoB. ITH padoTH! OOOOULEHbI B OMyONMKOBAHHbIX OOZOPHbIX CTAaTbAX 
COBETCKHX H MHOCTPaHHbIx aBTopos (14). 

Havmenee ocpellleHo B JIMTepaType MOMyYeHHe BLICOKOMOMEKYJIAPHBIX MOJI- 
MepOB Ha OcHOBe «-OyTeHa. Ilo sTOMy BoMpocy 3a HCKJIOUCHHEM OTICJIbHbIX yIIO- 
MHHaHHi B paOotax Harta c corp. (* 8) o cBolictBax u cTpoeHHu NomuOyTeHa 
cooOmjeHHi He Obii0. B cBa3M C STHM HaM IIpeACTaBJIAJIOCb HHTEPeCCHBIM NCCE L0- 
BaTb H€KOTOPbI€C 3AKOHOMEPHOCTH TOMMepH3allHH %-OyTeHa C KaTaIH3aTOPOM 
Al(C2Hs)s + TiCla. 


QKCTeCPUMECHTAABHAA YACTL 


Mcxoqubili 6yreH nowyuasica jeruspatayueH H-OyTaHowia Hall akTHBHOM 
OKHCbIO aJIIOMHHUA pu Temnepatype 380—400°. Ilomyuaempiii ras no aHalusy 
MeTOJOM Ta3O%KHAKOCTHOH xpomaTorpaduu (HO- 


CHTeJIb — WaMoT, peareHT — us0aMuJdpTasat) co- @ 
jep2kas: 6ytena-1 67,88%, Oyrena-2-uuc 14,54%, 10 
OyTeHa-2-Tpauc 17,58%. TpuaTusamioMHHul CHH- 
TE3HPOBAJICH IIPAMbIM MeTOJOM M3 9THJICHAa, aJI1O- je 
MHHHA WM BOOpoqa*. TpustumaniomHHult MpHMe- 
HAJICA B PaCTBOPe OYMILeHHOrO OeH3HHa M COMEP- — Byp. 
Kall 00 avalusy: aktusnoro Al(C2Hs)s 54,38%, 3 
sToKcucoequHeHnh 7,3%, WuaTHIaTIOMHHHMrHL- ls 
puga 2,0%, pacrBoputTena 36,32%. TiCla uc- 
HOJIbSOBAaJICA MPOWaxKHbI, YMCTHIM WIA anaJusa. Q2 


Peaxiua Mpoxoqusa B cpeye cyxoro #-relTaHa 
(HeEOJHOKpaTHO eperHaHHOrO C MeTaJIJIMYeCKUM 
HaTpHeM HM XpaHALHMCH Ha MeTaJJIMYeCKHM CL See 
Hatpwvem). IIpeqpapuTembHO BCH peakKIMOHHaa 
CHCTeMa TULATebHO MpoOsyBalacb CYXHM a30TOM, Puc. 1. 3aBucuMmoctb BpIxofa 
OCBOOOXKICHHBIM OT KHCMOPOa, H OMbIT BeICA C MoMHOyTHIeHA OT BpeMeHH pe- 
COOJIOJCHHeM BCeX MpaBH, IPHHATLIX pH padoTe ame 
C MeTaJIJIOOpraHHdeCKHMH COCAHHEHHAMH. 

Bo scex onbirax CyYMMapHOe KOJIMUeCTBO IIPHMeHAeMOrO KaTasM3aTOpa B pa- 
cTBoputesie cocrapiaio 5% u Bpemsa peakitun 4 vaca. JlanbHeiiuee yBesuuenue 
BDCMeHH peaKUHU, KaK BUHO u3 PpacuKa puc. |, Opwo HererecooOpasHbM. 


* CuHTes TpvoTHaIIOMMHUA OcymecTBAAICA A. ®. [lonopbiM, KOTOpOMy NOMb3syeMcA CiIy- 
yaeM JIpHHecTH rayOokyio OvlarojsapHocTh. 


ADO 


Ilo okoH¥aHHH peakIlMM OCTaTOK KaTalM3aTOpa pa3vJlaraJicCA M3OMPOMHJO 
BbIM ciMpToM. Ilomy4eHHEI TBepAbIM MOAMMep MPOMbIBaJICA H3OMPONAJOBBIN 
CHUPTOM, COJepxKallMM HEKOTOPOe KOJHYCCTBO COMAHOM KUCJIOTHI, H 3aTeM TO 
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Puc. 3. SaBucumMocTb XapaKkTepHcTHuecKOH BA3KOCTH NomHoy- 

TuneHa (A) 4 cofepKaHHA KPHcTamIMyecKOH uacTH BNOMMOy- 

TumeHe (5) OT MOMAPHOTO COOTHOIWeHHA kaTaIH3aTOpOB 
(CeHs)sAl : TiCla 


CJIEMOBATEJIbHO OOpaOaTHIBaJICA UYHCTHIM H3O0MPOMWOBbIM CIHUPTOM Hu ropsyeL 
BogoH. [locae oTMbIBKH NOMUMep CylIMICA Mpu Temnepatype 60—70° jo nocrTo: 
AHHOFO Beca. OOpaOoTaHHbIi TakKUM OOpasoM MposyKT cosepxKan To 0,2% souk. 
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Puc. 4. SapHcHMocTb xapaKrepucTuyeckolt 
BASKOCTH NomHOyTHIeHa (A) Hu BbIXoya MOMH- 
6yrHnena (6) of Temmepatypbl peaxywHu 


“Torosbii nNoMMep XapakTepH30Ba- 
ca TemMlepaTypol mlaBJIeHHA, XapaKkTe 
PHCTHYeCKOH BA3KOCTbIO HM TOpAUHS 
(ppakIMOHHpOBaHHeM C TIOMOLIbIO S*PUups 
u A-rentana (°). Caenyer 3aMeTHTb, UTE 
m0 JaHHbIM Hatta c corp. (®) HeKoTopas 
yacTb cla60-KpHCTasIMYeCKOrO NOM 
a%-OyTeHa Mocle SKCTpakWHH IXPHPOM MG 
2%eT ObITb TepeBeweHa B pacTBOP KHNS 
mero MeHTaHa. OAHAaKO HallluMu peyBa 
PHTCJIbHBIMH ONbITaMH 3TO He NOATBEP: 
J\HJIOCb, WH MO3TOMY MbI OCTAHOBHJINCi 
Ha YKa3aHHOM BDIllIe MOPAAKe IKCTPak: 
uuu. Uactb noluMepa, pacTBOpsArIOUlas: 
CA B KHMALIeEM ac:bupe, NPHHUMasacb 3% 
aMopdHyl0, a pacTBOpeHHad B rentTaHe — 
3a KPHCTaIMUeCKy!0. OTOT (bakT Corwa: 
CyeTCA C MIpHBeeCHHbIMH HWKe J aHHbIME 
PeCHTTeHOCTPYKTYPHOPO aHasIu3a, BbIMOU- 
HeHHoro B. B. Uexuupim u C. A. Tom: 
JMHBIM, KOTOPbIM aBTOPbI MpHHOCA’ 
rayOokyio OwlarofapHocTb (puc. 2 
CM. BKJleHKy *K cTp. 1247). 


XapakTepucruyecKkad BASKOCTh NomHOyTeHa OMpesxeiAacb OObIMHbIM MeTO 
AOM B pacTBope JekatuHa mpw 120°. Kak BugHo u3 rpaduKa, us06paxenHor¢ 
Ha puc. 3 A, cyulecTBeHHOe BIMAHHeE Ha XAPaKTePHCTHYECKYIO BASKOCTb MOM 
Mepa OKa3bIBacCT COOTHOWICHHe Mey KOMMOHCHTaMH KaTasu3aTopa (Temnepa 
Typa OMbITOB 20°). IIpu stom aBHO npocnexKuBaeTca MaKCHMYM XapakTepHcrTH: 
weck oii BASKOCTH, OTBCYAIOWMH MOApPHOMYy CcooTHomeHUIO Al(C2Hs)s : TiCla = 
=/8,3: 1. Oqnako, Kak cileqyer uz rpapuka, moKa3aHHoro§ Ha puc. 4 A 1 
OTHOCAICrocA K C€PHH OMBITOB, MpPOBeeCHHbIX IPH ONTHMAaIbHOM COOTHOLMICHUI 
KOMMOHEHTOB KaTaIM3aTOpa, IPH NOHWKeHHM TeMMepaTypbl XapakTepucTuyec 
Kat BASKOCTb MOJIMMepa Pe3KO MOBbIIMAeTCA M JIMIb pH TeMMepatypax BBILL 
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50° xapakTepHCTH¥ecKad BASKOCTH, a CeLOBaTebHO H WWNHA Wen MaKDpoMo- 
J€KYyJI NOMOYTeHa MpakTHYeCKH He 3aBHMCAT OT Temmepartyppt. 
Bmecte ¢ TeM, Cofep2kaHHe KPHCTa/IMYeCKOl YacTH B MOJIMMepe TakxKe 3a- 
BUCHT OT MOJAPHOrO COOTHOMCHHA MexKy KOMIOHCHTaMU KaTalu3aTopa. Iro 
MOMOKEHHE HJIJOCTpHpyeTcA rpadukom Ha puc. 35, uz KoTOporo BHAHO, 4TO 
HB STOM C/lydae NpocieKuBaeTcA MaKCUMyM, OvIM3KHH K MaKCMMyMy JWI# KDH- 
BOH 3aBHCHMOCTH Me2KAy XaPaKTePHCTHYECKOMi BASKOCTHIO H MOJIAPHbIM COCTaBOM 
KaTamu3atopa. TakuM o0pa30M, HMeeTCA ABHaH 3aBMCHMOCTb MeExKIy cosepxKa- 
HH€M KPHCTaJWIMYeCKOH WacTH B NOMMepe HU. ero) MEK YIAPHIM BecoM, T. e. 
YBeIMYeHHe COMepKaHHA KPHCTAaNIHYeCKON YacTH COMPOBOXKAAeTCA MOBBILICHH- 
€M MOJIeKysIApHoro Beca. Ha BbIXOL MolMMepa BuMAeT TeMMepaTypa peaknn, 
HM, Kak’ MoKa3aHo Ha puc..45, OnTHMaIbHbIM BHIXOZ, B HalIMX YC/OBUAX OHbI- 
TOB HaQJofaeTcA pH Temmepatype peaktlun ’ Mexty 20 n 30°. Hekotopoe 
BJIMAHHE Ha BbIXO NOMMMepa, MpaBla He OTYETIIMBO MPOABJIAIONLeeCA, OKA3bI- 
BaeT TaKKE MOJAPHBIN. COCTaB KaTaIH3aTOPa. . 45), ~saagoues ecg 
a . ea: ~. ,Moctymuao. . 
| WS XT 1968" 

LIMTHPOBAHHAA JIMTEPATYPA Pee pies 
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Jloxxzagm Akagemunu nayx CCCP 
1959. Tom 124, N 6 


PHSHYECKAA XHMHA 


P. @. BACHJIDEB, O. H. KAPITYXHH, B. A. WIJIAMMHTOX u 
ugieH-koppecnonjent AH CCCP H. M. IMAHYQOJIb 


FA3O0BOE HHHLMYPOBAHHE O30HOM B PEAKUMHM OKNCJIEHHA 
H30JIEKAHA HW CBS3AHHAS C HAM XEMHMJIFOMHHECH EHNA 


OxuceHHe yriesoqopoqoB B X%*KUAKOH dase npezctapser coOoh wWenHoK 
Mpolecc C BHIPOXEHHBIM pasBeTBIeHHeM wWerleli (*). [locreneHHoe HakomeHHe 
pasBeTBJIAOWlero areHTa (MmepeKuCH) B CHCTeMe IIPHBOJHT K MeJWICHHOMy Ha- 
pacranuio ckopoctu peakwun. Tlostomy craquu Opicrporo mpoTeKkaHua peakiHH 
mpefmectByeT, KaK MpaBHJ0, NepHod HHAYKUHH, AOCTHTaIoulHH B pase ClyyaeB 
MHOrHX uacoB. OxuH u3 Hac NoKasau (7), ITO KpPaTKOBPeCMCHHbI€ CTHMYJIMPYIOWLHe 
BO3JeHCTBHA Ha peaKIMIO B CaMOM Haale Npolecca OKHCJICHHA OKa3bIBalOTCA 
JOCTaTOUHBIMH JIA adcdbeKTHBHOTO COKpalleHHuA NepHofla HHAyKuHH. B kauye- 
CTBe HHHILMMPYIOWHX aFeHTOB MOXKHO HCMOIb3O0BaTb COJIEBLIE KaTa/lH3aTOPbI, 
XHMHUCCKH-aKTHBHbIe Tasbl, MpOHuKalomlee usyueHue (°). 

Bio 3aMeueHO, YTO B pxye cayyuaes (°) ZuTeMbHOe BOSeHCTBHe HHHLMAa- 
TOPa IIPHBOAKT K OTPHUaTeIbHbIM NOCIeEACTBHAM: CHH2KCHHIO CKOPOCTH peakIHH 
M TuIyOWHbI NpeBpalleHHA, MOABJICHHIO B CHCTeMe OOJIbINHX KOJIMYeECTB M060U- 
HbIX IpodykTos u T. W. Ilo stuM MpHunNHaM OKa3a0Ccb yOOHbIM TIpHMeHeHHe 
Pa3sOBbIX HHHIUHaTOPOB (ABYOKHCb a30Ta, 030H, XJIOP HT. .), MOCKObKy BOs TeH- 
CTBHe ra30BOrO HHHHaTOpa MOET ObITb B HYXKHbIH MOMCHT OCTAHOBJICHO 
MIpocTbIM IpeKpalleHHeM NosayH ero B cucTemy. OcoOeHHO MepcneKTHBHbIM 
ABJIACTCA MCMOUb3OBAHHE O30HA, TaK KaK B 9TOM CJIy¥ae CeLyeT OKUaTb 
MHHHMAJIbHOrO KOJIMYeECTBA MOOOUHBIX MPOAYKTOB HM CHJIbHOrO BOsselicTBHA 
3TOFO HCKJIOUHTEIbHO AaKTHBHOrO Fa3a. 

['a30B0e€ HHHUMMPOBaHHe O30HOM OKHCJICHHA A-MapadbHHa ObWwIO H3y4eHO B 
paOore (‘). 

B wacTosmei paOore Mbl NOCTaBHJIH WeJIbIO H3YYHTb CTaNMIO MHMIMLMApOBaHHA 
O30HOM B H30JIHPOBaHHOM BHI, T. €. H3YYHTb Te ABJICHHA UM MPOLMeccbl, KOTOPHIe 
HMEIOT MECTO B M€pHO KpaTKOBPeMEHHOLO BO3MelMCTBUA HHUIMaTOpa. 

B xayectBe oObeKTa HCcCeqoBaHHA Obl BbhIOpaH usojeKan (2,7-qHMeTUUI- 
oxTaH). IIpeqBapuTesIbHbIe OMNbITbI NOKasaIM, YTO KpaTKOBPeMeHHaA MpPOLyBKa 
O30HA CYI[€CTBCHHO yCKOpser peakiuto. ONbITh! NPOBOAHAHCb IPH NOHHKEeHHOH 
Temiepatype (oT 26 no 90°) Ana Toro, UTOOHI BTOPHUHBIe NPOMecchl He OCIOK- 
HAJIH KHHETHYCCKOH KaPpTHHbI ABJeHHA *. 

IIpu BelOope MeToya uccieqoBaHuA MbI OOpaTHJH BHHMaHHe Ha TO, 4TO 
MHOrMe peakIlHH C y¥aCTHeEM O30HA COMPOBOKMAaIOTCA XeMHJIIOMHHECHeCHI Hel 
(°). Hockombky XeMHJIOMHHeCHEHILMA BOSHUKAeT KaK Pe3YJIbTAT S/1eEMeHTapHbIX 
XHMHUYECKHX MpOWeccoB, HAYUINX B CHCTeMe, H3YYeHHE 3TOTO ABJICHUA NO3BOUA- 
eT CYIMTb O M€xaHu3Me peakiun. Ham yJasocb 3aperucTpupoBath cu1a60e cBe- 
YeHHe, BO3HHKalollee pH OapOoTupoBaHUuN KuCcOposa, comepxamero 2—3% 
O30HA, Yepes H30MeKaH, HAXOMAMIMHCA B CTCKAHHOM OKHCIUNTEIbHON A4elKe pH 
Temnepatypax 20—90°. HuyuKaTopom cBeyeHuaA cuy2KH (cpoTOyMHOKUTeNb 


@9Y-19. Pororok sanucbipasica Ha 3/1eKTPOHHOM nmorenuMometpe SIIIIB-51 
C€ BbICOKOOMHbIM BXOJIOM. 


* Okvicwlenve H30qeKaHa HACT C 3aMeTHOI CKOPOCTbIO npu 110—120°, 
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Ha puc. | npyBezena sanucb u3MeHCHHA HHTCHCHBHOCTH CBeEYeHHA BO Bpe- 
MeCHH IPH HeMpepbIBHOM MpoOyBaHHu O380HA B H30JeKaH pH Temmepatype 55°. 
MnTeHcHBHOCTb MocTemleHHo pacrer, 4e- 


pes 2,5 uaca focTuraer makcumyma, : a aaa 
3aTeM MOCTeMeHHO Majyaer. 
Bblwl0 yCTaHOBJIeHO, YTO BbIKJIIOUe- | | 


He MOfauH 030Ha Ha mMO0Gol craquu 
peakIHH MIPHBOLHT K MPHOBeHHOMY 
ucuesHoBeHuiO cBeyenusa. [Ipu nosrop- 
HOM BKJIOUCHHH MOayH O30Ha MpoHc- He , 
XOMHT ObICTPoe BOCCTAaHOBJeHHe Mpex- | 
Heli HHTCHCHBHOCTH. STH pesysbTAaTHI ! 
MOrYT ObITb NOHATHI, ECAH oMycruTs, i = 
uTO CBeYCHHe BOSHHKaeT MPH B3aHMO- ; 

W\eHcTBHH O30Ha C COeCMHEHHEM, KOTO- 


aa 
poe Jo sToro, B CBO! OYepeb, 06pa3zo- 
BaJlOCb IPH PeaKIHH 030HA C yrJIeBOO- y mio, 
pojom. ‘ 
CyujecTBOBaHHe 9KCTPpeMyMa HHTEeH- fi 
H /yac 
| 


CHBHOCTH BO BPeCMeCHH IIOKa3bIBaeT, 4UTO 
KOHICHTpaluA PHIMIOTeETHYCCKOTO CoesH- 
He€HHA MpOXOANT Yepe3 MaKCHMYM, T. e. 
KHHETHKa HaKOIJICHHA STOIO COCIHHEHHA 
coBlajjaeT C KHHeETHKOH HaKOMJICHHA 

Puc. 1. 3anuch tboTtoTtoKa PoTOyMHOKHTeEIA 
MPOME*KYTOYHOO MpOAyKTa B MOCMEAO- poy nenpepsiBHom GapOoTHpoBaHHH O3OHH- 
BaT@JIbHbIX XHMHYeCKHX peakWHAX. KO-  posannoro (2,5%) kucmopofa yepes 130- 

o o fo] 

HeUHbIN MPOLyKT peakWun, cosepxallnH qekaH Mp Temnepatype 55 
AaKTHBHbIM KHCJOpOx, oOOpasyerca c 
YCKOPeCHHEM B HauaJle, YTO TaKKE XaPaKTEPHO VIA NOCMECLOBATEJIbHbIX peakunit 
(puc. 2). [pyroe BosMoxwkHoe MpesnosioxKeHHe O MPHYHHE aBTOYCKOpeHHA — pa3- 


ly 10 lg tg 


4 80 120160. mun 7800 1600 cek. 800 1600 cek 
Puce. 2. HaxonmeHve akTHBHOrO KHcyopoya Puce. 3. Pacnayq npomexyTouHoro mpoxykTa, 
IPH HEMpepbIBHOM O380HHPOBaHHH H30/eKa- COMPOBOKAawlulwlicH CBeYeHHeM, pH TeM- 
Ha mpuH Temnepatype 20° nepatype 80°. CueBa— 3anucb doTotoKka; 
CnpaBa—nouynorapudmuyeckasa aHamopio3a 
KP HBO 


BeTBIAIOULee eHCTBHE OOPas0BaBIUUXCA MPOAYKTOB, MpHBOAAMee K Mporpec- 
CMBHOMY HapacTaHuio WenHOl aBHHbI, HEMPHTOAHO, Tak KaK B HallMX OMNbITax 

Temnepatypa CMIUKOM HH3Ka JIA TOO, YTOOL! Wen MOFIH PasBUBaTbCs. 
Jlanbuelimmee JOKa3aTeIbCTBO NpOMex*KYTOUHOTO XapakTepa MpokyKtTa Mep- 
BHUHOFO B3aHMOeHCTBUA yIIeBOLOpOa C O30HOM ObWIO MOyYeHO HaMH B OMIbI- 
GF 1259 


TaX IPH MOBbIeHHOH Temmepatype. M30fekaH, .O30HHPOBaHHbIH B TeyeHHe 
2—3 uac. pH KOMHATHOM Temnepatype, Obictpo HarpeBasica Jo 80—85° B or- 
CyTCTBHe KHCOpoya u O80Ha. DOTOYMHOXKUTEeb PerHCTPHpoBall ObICTpoe BO3- 
TrOpaHHe CBEYeEHHA MW 3aTEM MOCTeMeHHOe efO 3aTYXaHHe MO MOHOMOJICK JIA PHO- 
My 3aKoHy (puc.: 3) c KoncTaHTou k = 2,5-101® e°299°9/RT cex-?, Yunrpipaa, 
YTO KOHeYHbIM MpowyKT peakimu — ruypomepekucb — MpuH YyKa3aHHblx TeM- 
mepaTypax He pa3slaraeTca, MbI MpHMHCbIBaeM 9TO ABJICHHe peaKIMH TepMH4e- 
ckoro pacnafla MpoMexyTOuHOrO MposyKTa. 

TakHM 0Opa30M, B3aHMMOJeHCTBHe 030HA C HOPMAJIbHbIMH yrvieBOOposamMu 
IIpH YMepeHHBIX TemMepaTypax MpescTaBAeT COOOK COMKHbIN Npowecc, HAYWIHH 
yepe3 OOpasOBaHHe OTHOCHTEbHO YCTOMYHBOrO MpOMexYyTOUHOFO COeAMHEHHA. 


Vucraryt cbusnyeckoh . xuMuH Tlocrynus0 | 
Axayemuu nayx CCCP A 29 X 1958 


UMTHPOBAHHAS \JIMTEPATYPA 


1H. H. Cemeuo B, Ijenupre peaxuuu, 1934, %H. Mw Omany9 I b, JJAH, 102, 
Ne 3, 559 (1955). 3 H.M.9mMauny9ab, H3s. AH CCCP, OXH, 1957, 1928. 49. A. 
Ba wMmG6epr, B.T. Bopoxkos, H. M. Imauy3ab, M3s. AH CCCP, OXH, 1959, 
Ne 1,24. PONY: 
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Jloxxanp Akayemun nayr CCCP 
1959. Tom 124, NM 6 


PHSHIECKAA XHMHA 


B. H. FOJIBAAHCK HK 


POJIb TYHHEJIBHOTO IP®EKTA B KHHETHKE XAMU4ECKHX 
PEAKUMM MPH HH3KHX TEMMEPATYPAX 


(ITpedcmasaeno axademuxom B. H. Kondpameessim 6 XI 1958) 


Eure B paOorax JI. I. Byprena w€. 3. Poruucxoro u JI. Poseuxesuya (!) wu 
B page crate P. Bena (?) Obwi MOcTaBeH BOMPOC O BOSMOXKHOM POH TYHHEMb- 
HOro adekTa B XMMHYCCKOH KHHETHKE. OHAaKO NOMBITKH 9KCMEPHMeHTa/IbHOTO 
OOHapy2KeHHA TaKOH POM Mpu TeMMepaTypax, OTHOCHTEbHO 6IM3KUX K KOMHAT- 
HOH, He asl OHOSHAYHbIX Pe3yJIbTATOB, OO/IACTb Ke BECLMa HH3KHX TeMIepa- 
TYP, Pe TYHHEA_HBI SppeKT LOM2KeH MPOABUHTECA Oosee APKO, Mouroe BpeMs 
OCTaBaslacb COBEPUIEHHO, He H3yYeHHOH. JIuiub B NocieqHee BpemaA NpobyAMICA 
HHTEPeC K MpOTeKaHHIO BCEBOSMOXMKHBIX XHMHYCCKUX Peak pH HuY3SKHX TeMMe- 
paTypax, NpH4eM NOABHJIHCh HM 9KCNEPHMECHTAJIbHbIe BOSMOMKHOCTH HaOJIOLeHHA 
TaKHX PeaKUHH Jake MpH OYeHb MaJIOH HX CKOpOCTH (HampuMep, MeTO, Meue- 
HbIX aTOMOB, apaMarHHTHbI pesouauc u T. J.). B cBaA3H C 3THM Celuac Mmper- 
cTaBAeTCA WelecooOpasHbIM JaTb KPHTePHH, XapakTepu3yloulue pasrpaHnue- 
HMe OONAaCTH BbICOKHX TemMepaTyp, Pe TYHHEIbHBIM 3¢peKTOM MOXKHO mpeHeb- 
peub, H HA3KOTeMMepaTypHOH OOsacTH, Pe pOlb TYHHEIbHOFO acdPpekTa oKa3bl* 
BaeTCA. BECbMa CYILeCTBEHHOH. PK eaTesIbHO TakK2Ke PaCCMOTPeTb BOTIPOC O TOM; 
HaCKOJIbKO CHJIbHO BJIHAIOT Ha TEMIIe€paTyPHY!O 3aBHCHMOCTb CKOPOCTH peaKILHH 
B HH3KOTeMMepaTypHOH OOwlacTH (opMa H WIHPHHa aKTMBalHOHHOrO Oapbepa H 
addeKTHBHAaA Macca, MepeHOCHMas NyTeM TYHHebHOrO Nepexofa. AnasH3 9TO- 
ro BOMpoca MOMOx*KeT B OyAyULeEM YCTaHOBJICHHIO OCHOBHbIX XAPaKTePHCTHK ak- 
THBaUHOHHBIX OapbepoB NO 9KCIMePHMeHTaJIbHbIM aHHHIMO TemMiepaTypHOw 
3aBUCHMOCTH H BJINAHHH H3OTONHYECKOFO COCTaBa Ha CKOPOCTb XHMHYCCKHX Ppe- 
akllui B HH3KOTeMMepaTypHOH OOwacTH. 

Posh TyHHeJIbHOrO ac:PekTa B MpOTeKAaHHH XHMHYECKHX peaklMH onpeje- 
JIN€TCH COOTHOLUCHHEM TpeX BeJIMUHH SHEPPHH, a HMCHHO: SHeprHM akTHBaLHH Ep, 
9HepruH TeMJIOBOTO J[BY2KeHHA kT (T — a6comorTuaa Temnepatypa, 
k=1,4-107°® spr/rpaa—konctanta Bowbumana) HW «xapakTepHcTHyecKol» 
9HeprHH. cuctembl ¢ = h?/pd? = 1,11-10°°!/ yd? spr (u — mpuBegenHaa Macca, 
d — adpexTHBHad NosyWupHHa akTHBallMOHHOrO 6apbepa). Breyem yBa Oespas- 
MePHBIX rapaMeTpa, XapakTepH3yloulHx CooTHOIeHHA Eo, RT u e: x = Ey/kT 
ua=xV2VE,)/e (kak npasuno, as+1). Byfem cuntTaTb famee, 4TO pac- 
MpeyesieHve B3aHMOJeliCTBYIONHX YaCTHI, MO CKOPOCTAM HX ABHXKEHHA ABJIACTCH 
MAaKCBeJIJIOBCKHM. Torjla KOHCTaHTa CKOPOCTH peakIMii C yYeTOM POJIH TYHHEJIb- 
Horo adPekTa JOJKHA 3alHCbIBaTbCH B BHJe 


2V 2x R2 a 
ee ee nN ay) “Y Cf i ] 
K V o (kT)? ( 0) Yy (y) é y ( ) 


rye y= E/E; E — 2neprus OTHOCHTeJbHOTO JBHXKeHHA YacTH, R=rn+h— 
CyMMa pa{HYCOB B3aMOJelicTByIOUWX YACTHIL (AWA OMpeAeJIeHHOCTH MbI pac- 
CMaTpHBaeM OHMOJIeKYJAPHYIO PeakIMIO), w(Y) — BePOATHOCTb TYHHEJIbHOTO TIPO 
HUKHOBCHHA CKBO3b aKTHBAUMOHHbIM Oappep (y <1) HM Mpoxo*eHuA Hay STUM 


Gappepom (y > 1). ay 


B kauectBe npoctoro Hw B TO 2%e BpeMA JOCTAaTOUHO OOMero AByxnapa- 
MeTPHYUeCKOFO BbIParxKeHHA JIA CHMMETPHUHOTO aKTHBAIMOHHOTO 6apbepa MpHMeM 
cae Ryroulee: 

Eo (2) 
Oe) eae) ; 
re x — KOOpyMHaTa, OTCUHTHIBaeMad MO O6e CTOPOHbI OT WeHTpa Oapbepa (H30- 
6paxkeHHoro KpuBoi / Ha puc. |). 


IIpu mamprx x/d dbopmysa (2) nepexoquT B OOxA3aTesbHy!O JIA COPMbI JIO- 
6oh CHMMeTpHUHOH CeAJIOBHHbI BOIM3H MepeBasia MapaOouMyecky!O 3aBHCHMOCTb 


U (x) = Eo(1— =r), (3) 


HW B J\aJibHeHUIeM MbI OyeCM CpaBHHBaTb pe3yJIbTaTbI, cCwlexyloulve uz copmMy- 
abl (2) W nouyyaloulveca B KpaliHeM HM ABHO HepeaJibHOM CJIy¥ae LleJMKOM 
{BnsoTh fo x/d=1) mapaOommyueckoro Oapbepa (KpHBaax 2 Ha puc. 1). pu 
o6oux Buyax Oapbepos (corsacHo (2) Hu (3)) C TOUHOCTbIO JO MHOXKHTEIA OT 
1 no 2 MoxHO NpHHuMaTb wW(y > 1)=1 u paccmMaTpHBaTb KOHCTaHTy CKOpocTH 
KaK CYMMY OObISHOH appeHHyCcOBCKOH KOHCTaHTbI 


co 
2V 2x R? a ij 2V 2x R?VkT 
ADDCH == aja Lh) je —% 
K Pp Vi (kT) B oH ye y Vu (1 mie x) e (4) 
U KOHCTAHTbI TYHHEJIBHOrO B3aHMOJeHCTBHA 
2V2n R? -5 
TYHHEJIb 3 Zoe, : 

Keymems = = po | we (ye dy (5) 


Js Oapbepa, oncbIBaemoro (2), BepOATHOCTD TYHHeJIbHOrO MpOHHKHOBeHHA 
3anucbiBaetca (?) B Bye 


yd sh? aV y e2aVy 
ihe) ae ae eat i pes ae (6) 
she aVy + che| Vie-1 eau e 
Tw 


(tlocieyHee npHOuMxKeHMe MpimMeHHMo B oGlacTH //y > 1/a). 


TakuM OOpa30M, NOgbIHTerpasibHad (byHKWHA B BbIPAKeHHK (5) WIA Keyunenvn 
MMeeT BH] 


Vy —“y om 
= yerr ee ; 2a V y—ny 
aie Sia u 
M OOpalljaeTca B MaKCHMyM TIpy 
CNG kT kT 
pe Bio) =2 
ta ao (Sah ae (8) 


4262 


SaMeTHBI BKJIal, TYHHebHOrO adeKra B OOILyIO CKOpocTh peakIHH HaGvIIO- 
Aaetces Tora, Kora MakcHMyM (yHkKiluM f(y) monayaeT B OGacTb MO,6appep= 
HBIX 9HepruH (y,, <1), T. e. B 
JJaHHOM CJIyuae IIpH ycJIOBHU x > a. 

B catyyae ’ WesMkom Mapa6oum- 
yeckoro Oapbepa (7) BepoxTHOCTD 
TYHHeJIbHOrO TIDOHHKHOBeHHA 
W, (y) = e-2 1), a NOMbINTerpaIb- 
Had (PyHKUHs B (5) mpHoOperaeT BU 

f(y) = ye-teO 9 v. (9) 

OueBHaHO, 4TO HasIM4HIO MaKcH- 
MyMa MOJIbIHTerpaJIbHOH (dbyHKILHH 
B  pefemaxX § aKTHBallHOHHOrO 
Oapbepa Srpenaes Tellepb ycCsIOBHe 


m= TST es eg BE 4, 


PS tenet OS 
Tlockosbky, OHakKO, as>1, To u 
B cJly4ae WeIHKOM mapa6ounue- 
cKOrO Oapbepa ycJIOBHe 3aMeTHOrO 
BKala TYHHEJIbHOrO a*pdeKTa MOK- 
HO 3alHcaTb B Bue x >a. Cue- 
JOBaTeJIbHO, XapakTepHcTuyeckaa 
Temlepatypa 7, HWKe KOTOpOH 
TYHHEJIbHBIM 9ieKT urpaeT 3ameT- 
HYIO POJIb, OMpeseseTcx, MpakTH- 


Ife | 


YeCKH He3aBHCHMO OT (popMbI Oapb- (! cares a hae oo 
epa, COOTHOLIeHHeEM £19? 
pened fo. We VicEy CAVES 
et OVE  fadVoe Pick 2 a0; PP aT — sana 


Appeuuyca; JJ wu JI] —c yuerom TyHHebHOrO 
(10) nbenve: IT — 6apep Bpuga 1/ch? (x/d), [J] — na- 
J\A BeJIMUYHHbI KOHCTAHTHI TYH- paOomuuecKHit Oapbep 
HeJIBHOrO B3aHMOJeHCTBHA B OO- 


aactH T<(T mpu Oappepe Tuna (2) MeToqoM MepeBasla mMouyyaem 


2V 2m R? VkT, 
Vp 


T. €. BM€CTO OOBIUHOM sHHelHO (Cc TOUHOCTHIO AO MpeA9KCHOHEHTHI) 3aBHCHMOCTH 
InK = A—E/kT 3necb nonaBuisetca ypyraa 3aBucumocts: (In Krynnemx)T<Ty 


= B+ aT/T,. pu T =T, B AaHHOM caly4ae (Krynnenpu)T g m2Va (Kappex)T ’ 
a upu T ~%/2T, O6€ KOHCTaHTbI CKOPOCTH CpaBHHBalOTCA, HB OONACTH Gomee 


BbICOKHX TeMMepaTyp TYHHEJIbHbI acpdeKT MOXHO BOBCe He y4HTbIBAaTb. 
B cayyae napaSommueckoro Gapbepa (7) B o6uactTu T << Ty 


(Krynnesx)T< Tq = 


2(7 ) iy pao poet alta) (11) 
T, 


2V2eR*V er VET, ae 
(Ki rynnenpu)T<Tg ~ Vp (4 — LT \F 


. fi—e Ly aio ea [: +a(—1)}\, (12) 


Hu mp xs>a, T. e. T/T,<<1, KoncTaHTa CKOpocTH C TOUHOCTbIO AO NpeASKC- 
MOHEHUHaJIbHOrO MHOXKUTEIA MepecTaeT 3aBHCeTb OT TeMIlepaTyPpbl. 

Upu T >, BbipaxkenuaA JIM KOHCTaHTb! TYHHEJbHOrO B3aHMOJCHCTBAA B 
ByX PaccMaTpHBaeMbIX CJlyyatx CPOpMbI OapbepoB MpakTHyeCKH COBMaaror. 
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Jina KOJMYCCTBEHHOM WIOCTpallMH MpPHBeAeHHBIX BbILe (OpMyJ Ha puc. 2 
nanb! gapucumoctu lg K = /(1/T))B oOmacta tTemnepatyp 28—500°K (npu- 
yuem npu 300°K mpuHato K = 1) ana a = 50 un @ = 25. Kak BugHO u3 (12) 
u (13), 3amaHHe Mapamerpa a@ MOHOCTbIO OMpesenAeT BU 3aBucHMOcTH K OT 
T/T. [lia onpeyenennocrn wa puc. 2 mpunsto, uro T,= 100°K; torga 3Haye- 
Huio @ = 50 orpeyaer E,= 10 000 kan/monb u ¢ = 5, o 10°7° apr, sHaueHHIo 
(= 25 O1Beider ae, 5000 KaJl/MOJIb uw ¢ = l, 12. 10-4 apr. pu 66npuux 
3HaueHHAXx Ey u & BCA v300paxKeHHad Ha puc. 2 KapTuna eee B CTOPOHY 
Oowee BBICOKHX Temmepatyp. 

B 3akouenne culelyeT MOLYepKHYTb, YTO MbI HE paccMaTPHBaJu 3/eCb BO3- 
MOXKHBIX B CJyYae CJIOMKHIX MOJICKYJI JOBOJIbHO CHJIbHbIX TeMMepaTyPHbIX H3- 
M€HEHHH TIpeA9KCNOHEHTHI. OKCMepHMeHTaJIbHy!O MpOBepkKy H MpHMeHeHHe NO- 
NYYeHHEIX (POpMyJ AVIA onpemeneHua CPOPMbI aKTHBALHOHHbIX OapbepoB u Apy- 
TMX HX XapakTepucTHK (f, d) Ha“Oonee yROOHO NpOUsBeCTH UMCHHO VIA TAaKUX 
peak, Te MpeASKCNOHeEHTa AHOMAJIbHO BesIMKa WH KOTOPbIe NOTOMy Mpore- 
KalOT C H3MCPHMOH CKOPOCTHIO axe MPH OYCHb HH3KHX TeMMepatypax. -B fab 
HeHWIeEM CJICQOBaIO Obl paCCMOTPeTb POJIb TYHHEIbHOFO Sddekta pH HH3KHX 
TemlepaTypax HW JWIA TaKHX CJly¥aeB, KOra BMeCTO MAKCBEJJIOBCKOrO HMEIOT 
Me€CTO Pa3JIHUHbIE KBAHTOBbIe pacnpeseeHHA HCXOAHOH CHCTeMbI 1O JHEPrHH. 


@MusnyeckHi HHcTHTyT HM. IT. H. Jle6enesa TlocrynHs10 
AxajylemMuH HaykK CCCP ) 15 X 1958 


UHMTHPOBAHHAA JIMTEPATYPA.  - 


1D. G. Boour gin, Proc... Nat. Acad. Sci., Washington, “Ne 15, 357, (41929); 
Cc. 3. PorukcKkuk, JI. Posenxesusu, Zs.° phys. -Chem.,~ B,. 10; 47: (1930). 
2’ R.. P.. BelLl,.Proc... Roy..Soc:, A/ 139, 466 (1933): 4 148, 241 (1935); 158, 128 ieee) 
3 Jl. WT: Jlauga y, E, M. Jiug@wuuu, Keanropaa mexauuka, M., 1948. 
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Jlokaayn Axkayemun ‘Hayr CCCP 
; 1959. Tom 124, N: 6 


PH3HYECKAS XHMUSA 


Uneu-ko pecnonnent AH CCCP A. ©. KAMYCTHHCKUM 


9b @EK THBHDIM PAJMYC 3JIEKTPOHA B KPHCTAJIWIMYECKHX 
cee ncn, wntcvei, PELIETK AX 


_Pasmepbl 2ekTpoHa Obi onpenenensi 11032%Ke€ H C MeHbIUelH TOUHOCTHIO, 
ueM ero 3apsa WH MaCCa, MOCKOJIbKY NOCeELAHHE BEJIMINHbI OOaaioT OOJIbIIMM 
MOCTOAHCTBOM HU UMeIOT GoIIee 3HaueHHe WIA PU3HKH HW XMMHH. XOPOMWO u3- 
BecTHO (1), 4TO WIA W3OMPOBAHHOTO SJeKTpOHa paguyc paBeH 2,8 107% cm. 
C H3MeHeHHeM yCOBHH 9Ta BeEMYHHA CHOCOOHA CHJIbHO BapbupoBatb. Ona CHJb- 
HO BO3pacTaeT MPH BXOMKACHHH QICKTPOHA B COCTaB aTOMa. Tak, B OTJeJIbHOM 
aTOMe BOopofa (*) paccTosHNe MpoTOH — 2eKTpoOH paBHo 5,3:10°° cm, a 
Tak Kak pajluyc MpoToua c ToUHOCcTH 0 0,01 A MoxKHO NpPHHATH PaBHbIM HyJHO, 
TO a*eKTHBHbIM Pawuyc 2I€KTPOHA B HOPMaJIbHOM aTome H cocraBasner 


fo == 0,93_A. 


OTH pa3Mepbl elle BOSpacTalOT MpH Mepexose K KPHCTasMMYeCKHM peUler- 
KaM. B HacTosuee BPeMA 3HAYCHHA HOHHBIX pasuycos (*) H AaTOMHbIX PpawHycos. 
(*) H3BeCTHBI WOCTaTOUHO Ha@KHO, a HMCHHO C TOUHOCTHIO Jo 0,02 A. 3tn nax- 
HbI€ NOSBOJIAIOT OLLCHHTb Pa3MEPbI BIEKTPOHA C MOMOIIbIO Tpex pas W4HBIX Me- 
TOWOB, MPHBOMAMHX K OMHAKOBbIM Pe3yJIbTAaTaM. 

— lH metog. Mockompky orpniatenb Hubli HOH BOAOpOsa OTMIMUAeTCH OT Heli- 
[paJIbHOrO BOOpOfa HaIHUHeM ABYX QICKTPOHOB BMECTO OfHOFO, MOCTOIbKY 
MOXKHO MIPHHSATb, YTO PasHOCTh PasMepoB STHX VaACTHL Maer pasmep OHOrO. 
IEKTPOHA: ; 

licorice bisaenercat alienate Doe taesl oc = UO 


( £ slekTpoHa) (1 9eKTpOH) 


2-4MeTOX. Tak kak NpocTeHinMi MOOKUTeIbHbIM HOH MeTaJJla, a HMCH- 
10 KaTHOH JIMTHA, COJCP2XKUT 1Ba WIEKTPOHA, TO, BbIUHTAA €FO payuyc u3 pasuyca 
ieHTPasIbHOrO aTOMA JIMTHA, COJepxKalllero TPU SIEKTPOHA, MbI TaK Ke TOYIHM 
IIEHKY Pa3MepoB OHOFO 9JIeKTPOHa: 

ro = TLie = Lit = i bat A — 0,78 A= 0179 A 
(3 9eKTpoHa) (2 9eKTpoHa) 

3-H MeTO.. Tak Kak B HeliTpasbHOM BOfopose (pasyMeerca, TaKKe B 
‘PHCTaIM4YeCKOH pelwieTKe) payuyc MmpoToHa, NO KpaliHel Mepe C TOUHOCTbIO- 
o 0,01 A, MoxkHO IpHHATD paBHbiM Hys0 (5), TO paquyc seKTpoHa OyzeT pa- 
eH pafuycy HeHTpasbHoro H: 

to rye == 0,78, A. 


(1 91eKTpOH ) 


Bce Tp MeToja JaloT B Npefenax OOweNpHHATON OleHKU TOUHOCTH adeK- 
MBHbIX PaHYCOB YaCTH B pelleTKax TBepforo Tea OMMHAKOBbIM Pe3yMbTAaT 
176: 0,79; 0,78 A),.T. e. ; 

re = 0,78 + 0,02 A. 


. Somee rpyObix pacueTax MOXKHO MPHHATS SpPeKTHBHbIN palMyc BWiekTpoua 


aBHbIM 0,8 A. 
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Sra HOBaA KOHCTaHTa MOXKeT ObITb HCNOb30BaHAa IPH PeleHHH pasHoo6pas 
HbIX 3aJ,ad 10 (pusuKe u cbusMuecKOH xuMuH. Tak, OHA HaxOJuT MpHMeHeH 
Ip J€TaIbHOM paccMOTpeHHu MOJeM MeTataMueckoro cocTosHHa. MoxH 
JONYCTHTb, ITO B METaJIJIMYeECKOM COCTOAHHH, NO KpaliHeH Mepe JIA THMHUHbE 
MeTaIMYeCKHX PeWIeTOK H JWIA 9JIEMeCHTOB, OOpa3yIOULHX OsarOposHorasoBb: 
KaTHOHBbl, peweTkKa OOpa3yercA W3 CBOOOAHEIX (BHELIHHX) 3JIEKTPOHOB H 2KeC? 
Koro CKeleTa KaTHOHOB. B TaKOM CJy¥ae 3JIEKTPOH MOXKHO CUHTATb CaMOCTOS 
TEJIbHbIM IlapTHEPOM H FOBOpHTb O efo pa3sMepax. PafHyCbl 3/IEKTPOHOB Mp STO 
OYBHHO, JOJ2KHI PaBHATbCA pasHOCTH pafWycOB HeHTpabHOM YaCTHUbI 
KaTHOHA JWIA KaxKoro aHHoro MeTassa. B ToM, 4TO 9TO JeHCTBHTeEJIbHO Tak 
MOXKHO yOeuTbCA H3 WaHHbIx TaO. |. 


Ta6auna 1 


Pa3HocTH payMycoB MeTaJIa H KaTHOHa, MpHHHMaeMble paBHBIMH payuycy 3JIeKTpOHa B pelleTH 
Metaiia (B A) 


CpenH. 1 
rpynne: 
[sy O97 Na 0,9 ke 1-0 Rb 16 0 Es (0FS 0,9 
Be 0,8 Mg 0,8 Ca 0,8 Sr= 078 Ba 0,8 0,8 | 
Bees AY 0rS Sc 0,8 Yo BOSS Ka "OF6 0,8 | 
C O36 Sie 0Rs Tie Ors LEO Ce 0,8 OFF | 
CpezH. 10 | 
mepvoyam 0,7 0,8 0,8 0,8 0,8 


B ra6a. 1 ya Bcex 31eMeHTOB, OOpa3sylollux OmaroposxHorasoBoro THE 
KaTHOHbI, JWI KOTOPbIX H3BeCCTHbI 3HAYCHHA HOHHbIX PaJHyCOB MO CHCTeM 
B. M. Tonupaumuyta (°) (He u3BecTHoe Win B 3HaueHue BbIUnCIeHO I. B. Boxe 
em (°)), aHbI pa3sHOCTH payMycoB HOHOB H MeTaJsoB. IlocmeqHHe NpHBeAeHbI Hi 
cBoyxe B. ®. Opmonta (*). Tak Kak HOHHbIe paquycb! TombauIMHyTa OTHOCSH’ 
CA K IWeCTepHOH KOOPAHHAallUN, JIA MeTaJIJIOB, 3a HCKIIOUeHHeM Sc, Y u La (nH 
KOTOPbIX H3BECTHbI PafHyCbl TOIbKO JIA KOOPAMHAWHOHHOrO 4ucsa 12), mpx 
BeJleHbI JaHHble Win Kk. u. 8, Tak Kak NompaBKa WIA Mepexosa Kk K.¥. 6 B 3TC 
cayuae Mala. J\a MOMHOTHI Cloa BKIIOUeH H yriepoy (aMa3), XOTHA 0 CBOK 
CBOHCTBaM OH He OJIM30K K MeTaJIJIaM; CCTECTBeEHHO, UTO HMCHHO JIA yruepos 
oOHapyKuBaeTcA HavOosblUIee OTKJIOHCHHE OT TOM 3AKOHOMEPHOH MOceLOBaTet 
HOCTH, KOTOPad Bua B TaOuUe. Y4HTHIBad CeaHHbIe OTOBOPKH, MbI MpoBe 
J\MM BCe CONOCTaBJIeHHA C TOUHOCTHIO He Jo 0,02 A, a aump yo 0,1 A. 

Mbl mpuxoluM kK BBIBOAY, YTO PasMepbl TaKOFO SEKTPOHHOFO «crycTKa» 
pelleTKe MeTaJIJIOB JCHCTBHTEbHO NOCTOAHHI MH MpHTOM paBHbl paluycy 21e} 
TpOHa B lpefeax ONycTHMbIx ouIMOoK. IIpuBexeHHble TaHHbIe MOMKHO pac 
‘CMaTPHBaTb HW KaK MOATBeEpKACHHE MOE MeTAaJJIMYeECKOFO COCTOAHHA CO CBOGO) 
HbIMH SJI@EKTPOHAMH, MH KaK JOMOMHMTEIbHbI apryMeHT B MOMb3y MpaBHJIbHOCT 
MOJYYeHHOH HaMH OWeCHKH Ppa3MepoB IIeKTPOHa. 

Bce cka3aHHOe BBIIIe MOXKHO Pe3IOMHPOBAaTb B CJIELYIOULMX ABYX MOOK 
HuAX: a) XppPeKTHBHbIM Payuyc a1eKTpona paBeu 0,78+ 0,02 A; 6) B merausa: 
NpeAcTaBAIOULHX coOoIO CHCTeMy 4H3 KAaTHOHOB OslaroposxHora30Boro THN 


H 9JIEKTPOHOB, COXPaHACTCA NMOCTOAHCTBO pauyca 3IeEKTPOHa C TOUHOCTHIO J 
0,1—0,2 A. 


MockoBckWit XMMHKO-TCXHOJIOFHYCCKHH = MHCTHTYT Tlocrynuao 
uM. JI. H. Menzeneesa 4 XI 1958 


UHTHPOBAHHASA JIMTEPATYPA 


*H. Taylor, S. Glasstone, A Treatise on Physical Chemistry, 1, Londo 

loi, N. La nge, Handb. of Chemistry, USA, 1957. # B. M. T ono eee 

pucTanoxumua, M., F . ® Opmount, Crpyxtypa Heoprannuecknx pemect 
M.—J1., 1950. °T. B. Boxua, Kpucrannoxumua, 1956. a 
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Hokaagn Akanemun nayrx CCCP 
1959. Tom 124, Ne 6 


PHSHYECKAA XHMHA 
A. HW. KATAHPOPOJCKHA 


K TEOPHH HANPASKEHHA OPTAHHYECKHX MOJIEK YJ 
(ITpedcmaeaeno axademuxom M. H. Ka6aunuxom 10 XI 1958) 


_ §1. B wacrosme pa6ore MbI OcTaHOBUMCA Ha BOMpOce O BO3MOXKHOCTH TPa- 
KTOBKH HM MpeACKa3aHuA HalpAxKeHHM HW KOHOpMallHit (T. €. BACHTHbIX yIv10B) 
WAMKIMYCCKUX OPaHHYeCKHX MOJeKyJI. Bo3MOxKHOCTb UCMOUb30BaHHA 3/ICKTPH- 
YeCKOH MOJEIH MOJeKYJIbI JIA ITHX Weeli BeECbMa MpoOmemMaTHUHA. Hanpotus, 
MMEIOTCH OCHOBAHHA NOaraTb, YTO MOAXOM K MOJeKyJIe KaK K MeXaHHyecKol 
CHCTEME MOXET ObITb B STOM OTHOLICHHH BECbMa MIPOLyKTHBHBbIM. 

Vines ncnomb30BaHHA M€XaHHUeCKOl MOJeIH JIA HaxXO*KMeHHA OCyULecTBISA- 
TOULEHCA KOHPOPMAMHH MOVJICKYJIbI, CCIM H3BeECTCH MOPANOK COCAHHEHHA aTOMOB 
B MOJ€KYJY, 3aKOUaeTCH B ONPeACICHHH MHHHMyMa NOTeHIMaIbHOH 9HeEprun 
cuctempl aToMoB. IlockobKy MCTOpHuecKH B OPraHHYecKOH XHMHH CJOMKUIOCb 
MpeAcTaBsIeHHe O HEKOTOPHIX «HaHJIYUINMX» JIMWCHHbIX HallpsaxKeHHH CTPyKTYy- 
pax, TO WIA Cy2xKeCHHA O POPMAaX MOJIEKYJIbI CTAPaJIHCh OL€HHTb, a 3ATEM MHHH- 
MaJIM30BaTb 2HEPrHlo, H3ObITOUHY!IO MO OTHOUICHHIO K HeHalpAxKeHHOH MoOJIe- 
Kye. 

CcbluIKH Ha e],MHHUHbIC PaOOTHI, MPOBeAeCHHbIC JO HaCTOALMLerO BPeMeHH HU 
JI@Kaulve B PaCCMaTPHBaeMOM Kpyre uel, MOxKHO Halitu y Bectrelimepa (’). 
Hcnomb30BaHve MeXaHHYeCKO MOJleIH B STHX PaOOTaX HOCHT BeCbMa OrpaHu- 
“CHHBIN XapakTep, TaK KaK B3aHMOJeCHCTBHE MOXY BaJIeCHTHO He CBA3AHHbIMH 
ATOMAaMH YUHTHIBACTCA JIMUIb JIA TeX ABJICHHH, KOTOPbIe NOMYYHIN B OpraHu- 
4ueCKOH XHMHM Ha3BaHHe opTo-addexta. OOulyio mocraHoBKy BoMpoca O MpH- 
MCHHMOCTH Me€XaHHU¥eCKOH MOMENI, a TAK2KC KAYCCTBEHHOe PaCCMOTPeHHE CTPO- 
HHA OpraHHYeCKHX MOJIeKYyJI C TOUKH 3peHHA STOH MOJeH MOXKHO HalTH Tak- 
2Ke y aBTOpa HacTosielH cTaTbu (7). 

B wactTosuei paOore aHaiM3HpylOTCA BO3MOXKHOCTH M€XaHHYeCKOH MOE 
M pacCMaTpuBaIOTCA HeKOTOpble ee MPHMeHeHHA. 

§ 2. B ocHoBe paccMOTpeHHA JICKUT YTBEpxKMeHHe O TOM, YTO XHMMUeCKAaA 
CBASb OMpelesAeT PaCCTOAHHA MO@XKMY BaIeHTHO CBASAHHbIMH ATOMAMH HM «eC- 
TCCTBCHHbIe» yIVIbl MEKLY HalpaBJIeHHAMH CBAZCH, a KOHMOPMALHA MOVICKYVJIbI 
YCTaHaBJIMBaeTCA B3aHMMOJeCHCTBHeM YIPyrOcTH BaJICHTHbIX YyIJIOB H OTTAJIKH- 
BaHHeM BaJICHTHO He CBA3AHHbIX ATOMOB, HaXOMAWIHXCA Ha PacCTOAHHH, MCHb- 
WI€M CYMMbI M@XKMONeKYJAPHBIX (BaHJepBaabcosix) paguycos. IIlpuTaxenne 
ATOMOB, HaXOJAULMXCA Ha paCCTOAHHAX, OOJIbIUMX CYMMbI MeXKMOJICKYJIAPHbIX 
payuycos, MalO u He CKasbIBaeTcA Ha KOHOpMallnn. Tak Kak yMpyroctTu yrJioB 
HM OTTAIKHBaHHEe CYILeCTBeHHO cyla6ee BaJICHTHBIX CHJI, TO OHH He MOryT H3- 
MCHHTb paCCTOAHHA Mey BavleHTHO CBA3AHHbIMM AaTOMAMH. 

Takum o6pa3oM, moularaeTcs, YTO SHEprHA MOJeKyJbl ABJIAeTCA CYMMOM 
Tpex CJlaraeMbIx: 


U ase Cia cB + U yea + Uorpauze 


Mp Ha30BeM 9HeEprHuel HalpsAXKeHHA MOMEKYJIbI CyMMy UBYX NOC QHUX WICHOB 


U anp =a Uyrn sae U orrank: 
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3ameTuM, YTO MIpH TAaKOM OMpeseieHHH BCE HEJIMHEMHbIC MOJICKYJIbI Hall pat 
2KeHbI, TaK KaK HM B OeH3O/e HIM WHKJOreKcaHe, B BOJe WIM CepoBOOpone Bai 
JIGHTHO He CBA3AHHbIC ATOMBI OTTAIKHBAaIOTCA, HOO HAXOAATCH Ha PacCTOAHHA 
Me€HbINe PaBHOBeCHBIX. 

KondopMalna peasibHOH MOJIeKyJIbl OTBeYaeT YCJIOBHIO MHHAMyMa Halips; 
»KeHHH 


rye ¢; — MapaMeTpbl KOHPOPMalHH MOJeKYVIBI. 

Tak Kak pv mouckax MAHHMYMa 9HEprHn NapaMerTpbl KOHOpMallHH Bapbu- 
PYIOT B HE3HAYHTCMIbHIX Mpemeax, TO BCera BO3MOX%KHO NpeACTaBHTb HE TOJIb- 
KO 9HeEprHio ypyrocTu, HO H 9Hepruid 
OTTaJIKHBaHHA B BUe KBapaTHUHbIX PyH- 
KuuH. Tora 9HeprHio HalpsAxKeHHA MO*K- 
HO 3aMHCaTb B BHJe: 


Teopun \  Onein 


4 - 
Unanp Fam » k; (Yz aaa Yio)” ef 


+5 YK i (dar — 4p", | 


Te Yio — «ECTECTBEHHBIM) YO; dj — paB- 
HOBeCHOG PaCCTOAHHe Me2K]y BaJIeHTHO He 
CBA3AHHbIMH aTOMaMH; yz H 4d; — YIuibb 
M paccTOAHWA B peaJIbHOH MOJIeKyJIe (& 
apOMaTHYeCKHX CHCTeEMaX K YIJlaM Yj; OT- 
HOCATCA H YIJibl BbIBOJa CBASeH H3 MOC 
KocTu); k u K — KosdPuunMeHTb 2%XecTKO- 
CTH. 

Ecau m-——4HCJIO aTOMOB MOJIeKyJIbI, 
a m—uwco cBA3eH, TO HCO He3a- 
BHCHMbIX IapaMeTPOB, OMpeeJIAIOULHX KOH: 
cbopMallHio, paBHo 3n — 6 — m (qua Nu0c- 
KOH MOJleKybI 2h —3—m). Bpipaxkan d;u yz; Yepes HesaBHCHMble NapaMetT- 
pbl &, BCera BO3MOX%KHO MpeACTaBHTb SHeprHMio HanpmKeHHA B Bue Upganp = 
U (&, Yio» dio, k, fs 

PackslaqpiBpad Uyanp B pay, MO CTeneHAM &, Mbl NOJIYYHM B KayeCTBe ycJiO- 
BUA MHHHMYMa 9HeprHH HallpsxKeHHA CHCTeMy 38n2—6—/m ypaBHeHHH Buga 


G4 


? 


Pue. 14 


| e 
Ya; &;=C, re a; UC MOryT ObITb MpelcTaBseHb! B CPYHKUMH 3Ha4yeHHH ecTe- 


CTBeEHHBIX YIJIOB, PaBHOBeCCHbIX Me?KMOJICKYJIAPHbIX paccTOAHHH UW Kosdppuln- 
€HTOB KeCTKOCTeH (TOUHee, OTHOWCHHH KOSPDHUMeHTOB %KecTKOcTeH kK OMHOMY 
H3 HHX). 

TakuM 00pa30M BO3HHKaeT BO3MOXKHOCTb pelleHUA ABYX 3aay: mpsamMol — 
HaXOMKCHHA KOHOPMallHH MO H3BECTHBIM 3HAYCHHAM 2KECTKOCTeH Hu OOpatT- 
HOH — H3y4eCHHA KOSPPHUWeEHTOB x*KecTKOCTH (a TaK2Ke, e€CJIH B 9STOM €CCTb 
COMHEHHE, «HOPMAJIbHbIX» YIJIOB) MO TOUHBIM CTPYKTYPHbIM JLaHHbIM. 

§ 3. BosmoxHocTH pelweHHA NPAMOl'3alauM B HaCTOAULee BPeEMA HEBEIHKH 
H3-3a OTCYTCTBHA CBEeHHH O NOTeCHIHaNe B3aHMOJeHCTBUA BasICHTHO He CBA- 
3aHHbIX aTOMOB WH O MOTeHIMase yipyroctH yraa. Tem Oosee cyiecTBeHHbIM 
ABIACTCA HSYYCHHE KOSPPHIUMEHTOB YKCCTKOCTH AHaJIH3OM CTPyKTYPbI MOWeKy.I, 
reOMe€TPHA KOTOPbIX OMpefeseHa JOCTaTOUHO TOUHO. 

Hexoropbie cyxkeHHaA O BeMUHHaX SHeprun. HallpaxKeHuA MOMyualoT U3 
T€PpMOXHMHH. OAHAKO 3 STHX LaHHbIX HEb3A, CCTECTBEHHO, NOJYUNTb CBeLeHHA 
O CilaraeMbIxX SHEPrHu MOJIeKyJbI-— 06 SHEprHH yUpyrocTu usu cTepnyecKora 
OTTAJIKUBaHHA. 
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_ Hepruto epopMalwu yria MpHHATO OWeHHBaTh Kak BeMuHHy 7/,k07, rye 
-k — KoscPulnent, B3ATHI M3 JaHHbIX NO KOMeOaTeNbHbIM ciekTpaM, a 6 — 
_AepopMalua yrsia m0 OTHOWeHHIO K ero «HOPMaJIbHOMy» 3HayeHnto0. [lon06- 
‘Had olenka He onpapyana. JlelicrauretbHo, B Teopuu, KoeOaHuii MomeKyuJbI 
PackabIBaloT SHeprHio B PAX BOMSH PpaBHOBecHOro cocTosHHA. B paBHoBec- 
HOM COCTOAHHH SHEP paBHa HyJII0, a O ECT YON OTKAOHEHUA OT PaBHOBEC- 
HOrO 3HaueHus (a He OT «HOpMambHOrOy). Hac xe, HallpOTHB, HHTepecyeT 3Ha- 
‘MCHHE SHEPLHH HaMpsAKeHHA PaBHOBeCHO MONeKyvbI. Jlanee, sueprua 1/,k0? 
MONK Jb! BO3H PaBHOBeCHA ABMIAeTCA CyYMMOMi COOTBeTCTBYIONLNX H3MeHeHHii 
-SHEprH yMpyroctu yrvia H CTepHyeckoro B3aMMOJeHCTBUA, Hac 2Ke HHTepecyloT 
 pasJeIbHO XKECTKOCTH OOOHX B3aNMOelcTBUM. . 
| Takum ,oOpa30M, cBeeHua O MoOTeHIMalax B3aNMOselicTBuA MOryT ObITb 
| MOJIYYeHbI CHHCTBCHHBIM CIOCOOOM — aHaslH30M KOHopMauni MoweKya Cc 
_JOCTaTOUHO TOUHO H3BeCTHOH reomerpuel. ior 
OmHako HeKOTOpble yIpoueHHA MOryT ObITh UPHHATHI, BO.BCAKOM cJly4ae B 

| MepBbIx ucceoBaHHAX. PaccMorpeHue CTpyKTypbl mpoctelumx ruypHlos, a 
TaKXKe MPOMSBOAHbIX MeTaHa MOKa3bIBaeT, YTO KOSPpuLMeHT ympyroctu yrua 
MaJIO Me€HHeTCA TIpH Mepexoye oT aToMa K aTomy. Ecau mpegqnosaratb, To B 
mpewetax 2o Aepopmattui B 20° KBawpaTHunoe npelcTaBeHne sHeprun Ccoxpa- 
HACTCA, TO STO 3HAUHT, 4TO Rk ecTh NOCTOAHHAA BeMUMHA. 

_,OWWHaKOBad CKMMACMOCTb OPraHUYeCKHX BeMLeCTB HM MaJIbIli pasOpoc pap- 
HOBCCHbIX M@XKMOJICKYJIAPHbIX PaCCTOAHHM B KPHCTadIe TOBOPAT O06 OHOTHT- 
HOCTH KPHBbIX B3aHMOJeCHCTBUH BaJIeHTHO He CBA3aHHBIX aTomoB. IlocKoubKy 
B MOJI€KYaX HE OCYINeCTBJIAIOTCA COKPAallleHHA PaCCTOAHUHM CyLeCTBEHHO OOVIb- 
mue, vem 1/,d,, KpHBbIe B3aHMOJeHcCTBHA JOJKHEI ObITh Oomee HIH MeHee 
MapaJIJI€b HbIMU. ar. 

Ha HavabHOl CTayluu UCCIeLOBaHUA MpeCTaBJIAeCTCA BO3MO2KHBIM FOBOPHTb 
06 OHO KpPHBOM B3aMMOMeHCTBUA BasJIeHTHO He CBA3AHHbIX ATOMOB, OTJIHUAIO- 
IMXCA AHWIb aOclluccoh MHHHMyMa. BospacTanue 9Heprun CTepHyecKoro OTTAa- 
XMBaHHA MpONCXOANT ObicTpee, 4YeM MO KBakpaTHYHOMy 3aKOHy. Oguako mpu 
BapbUpOBaHHH DHEPruH Hall PAXKeHHA PaCCTOAHHA MCHAIOTCH HE3HAYHTEIbHO UH 
KBa{paTuyHoe MpHOMKeHHe BoOWHe onpaByaHo. Ilostomy MbI OyjeM mMoWIb30- 
BaTbCA [WIA SHEPrun CTeEPpHYeCKOPO OTTAIKHBAHHA BbIPaKeHHeM */, K (doi —di)?, 
rye K B cBol ovepesb aBsaeTca PyHKiuneH d. [Ipumepuple pacyerbl NoKa3biBalor, 
uTo oTHomeHue K/k kone6etca B mpememax 0,05-—0,5 A-?. 

§ 4. Jai MHOrMX IHKJIMYECKHX MOJICKYJ1 BapbHPOBaHHe KOH(OpMallnH He 
IIPHBOAMT K H3MCHEHHAM SHEprun CTepHuecKoro OTTaNKHBaHHA. Tora 2Hep- 
THA HallpsxKeHHA CBOAUTCA K 9HEPruM ympyroctn yraos. Kosd@uluexT xecr- 
KocTu k coKkpalilaeTca B yCJIOBHH MHHUMYMA, H pacueT MpHBOLUT HeMocpeycTBeH- 
HO K 3HaYeCHHAM YIVJIOB, MHHHMAJIM3YIOUlMX SHeprHuy. 

Jina mpopepKH TeopHu Opis MpowsBeyeH pacueT allenatprena (pyc. 1). Ira 
MOJIeKYJla CYUleCTBeEHHO HanpsKeHa. YBesMUeHHe BHELIHHX YIJIOB MpA aTOMax 
C; uC, nox JelictsveMm OTTaKHBaHHA YyIviepOAHbIX aTOMOB OOecmMeuMBaeT 
JMUb He3HAUHTebHy!IO omo ecsbopMaunu sTux yrioB. Ilostomy c AocTaTou- 
HOM WIA HaliMx Wesel TOYHOCTbIO MOXHO MOJOKHTb IA alleHadTeHa 
Usanp = Uyrn. Tp He3aBHCHMbIX MapaMeTpa, 3a KOTOpbIe ObIJIM B3ATbI OT- 
KoHeHuaA oT 120° yraop mpH Cy, Cy u Cy, ompesensor dopMy MovieKyJbI, 
oOulafatoulell ByMa mlocKocramMu cumMeTpuu. Jlepopmaumio CH,-rpynmpi 
MOXKHO He YUHTbIBATh (CM. HMxKe), TaK KaK OTKJOHeHHe yrsa mp C, Bcero 
guub 4°. Sneprua HanpsxkeHuA OKa3bIBaeTcH paBHol U = 6 (2e, + 25, + & + 
+ 0,017)? -+- 6e2 + Dente 260 2 (€5 + Qe, + ey + 0,004)? 4+ 2 (285 4+ 3a, ++ 
+ 226, + 0,012)? + 2(0,5e, + 0, 038)? + 2(1,5e, — 0,30)? +2 (811 1,5¢5 — 
—0,30)2. Ycnosue mMunumyMa jaeT = 4,6°, e) = —1,8, & = —2,6. 
TIpesocxoyuHoe copnaqeHHe pacueta uw ombita (*°) muluocTpupyeT pic. ie 
Ha KOTOPOM ONMIbITHbIe SHaYeHHA MpHBeeHbI IA ABYX He3aBHCHMbIX MOJIC- 
KV JI. : 

§ 5. CymlecTBeHHbId MHTepec MpefcTaBJIAIOT YTJIbI NpH alupaTu4ecKoM 
aToMe yrwlepofla, coequHeHHOM c jByMs aTomMam” Hu AByMa aToMaMn C. 
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Mexay yraamn a= “CCC, B= “HCH u y= HCC umeetca npoctai 
CBA3b — COSY = COs + cos on Bpipa3vB NOTeHIHaJIbHy!0 SHeprHio Yepes He: 
3aBHCHMbI€ THapaMeTPbl, 3a KOTOPbIe MOXKHO B3ATb OTKJIOHEHHA yrioB « Hu © 
OT TeTpasipwueckoro 3HaveHHA, WH aHaJIM3HpyA YyCJIOBHA MHHHMYMa, MbI IIpH 
xoquM kK yculoBHio AB = — %/, Aa Hu Ay = —1/,,4a% BHe 3aBHCHMOCTH OT 3Ha} 
YeHHA OTHOIWeHHA 2KecTKOcTelt K/k. Tak 2ke HaxOJHM, YTO AIA JOObIX 3Hai 
yenuit K/k Aa >0. Takum o6pa30M, KakoBa Ob! HH ObiJIa topMa NoTeHItHa: 
JOB ~B3aHMOjelcTBHA yruioB, “CCC umeet 3HaueHHe, OovIbIlee TeTpaspui 
ueckoro, yrom “HCH menpuie terpazqpuyeckoro, a yrapt HCC nour 
coxpansloT 3HayeHHe 109,5°. IIpu K/k=0,15 mbt nomnyunm Aw = 2,5°. 

B asucdbaTuuecKkux coequHeHHaAXx yrsibl “ CCC yspesuyenpt go 112°. C Ha- 
wel TOUKH S3peHHA, Takoe YyBeJIMYeHHe JOJDKHO HMeTb MeCTO BCera — BHE 
3aBHCHMOCTH OT TOFO, B KaKOe CO@MHeEHHe BXOJUT rpynma. B wacTHOcCTH, 
7 B WHkKloreKkcaHe H Ooylee BbICOKHX IMKJOaJIKaHax YIJIbl Mp aTOMax! 
\ 7 yradepoka JOWKHbI HMeTb Te 2Ke 3HaveHHs.. 

C IIpenctaBiseT HHTepecC MpOH3BeCTH aHaJIM3 YyCJIOBHH MHHUMYMa. 
/ \. 38eprHw BCexX 104HO OMpeyeJIeHHbIX CTPyKTYp, a Tak»%Ke MOCTABHTb: 
Cc PA TOUHBIX CTPYKTYPHbIX HCCleOBaHHH CMelHasbHO [WIA ompeyeve-- 
HHA KOadPHUHeHTOB = >*KecTKOCTH. [lemecooOpa3sHO MpoBepHTb l1pocTple cue: 
CTBHA TEOPHH, TakHe, HampHMep, KaK CoOKpallleHHe yrsia Cy 6eH30NbHOrO AApal 
B OndeHHve. | 


| 
WucTutyT 3eMeHTOOpraHhyeckHx CoeqHHeHHH Ilocrynua0 ! 
AxayemuH Hayk CCCP 4 XI 1958 


WHTHPOBAHHAA JIMTEPATYPA 
1 F. H. Westheimer, B cOopx. Steric Effects in Organic Chemistry, 1956 


2 A.W. KutatropogxcKxui, W3s. AH CCCP, cep. du3., 15, 157 (1951); Oprannueckas 
Kpuctamnoxumusn, M39. AH CCCP, 1955. * H. W. W.E hrlich, Acta Cryst., 10, 699 (1957). | 
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Hokaaye Akayemun nayrk CCCP 
1959. Tom 124, N 6 


PHZSHYECKAH XHMH 
JI. A. JOBAYEB 


TEOPHA WENOYEYHO-TENJIOBOrO PACNPOCTPAHEHHS [JIAMEHH 
C ABYMA AKTHBHbIMH WEHTPAMM 
(ITpedcmaerexno axademukom B. H. Koxdpamoesem 5 XI 1958) 


Cxema peakiiHH, B KoTopo# A u B npeycrapnsator ucxofHble BellecTBa, 
C — mpofykt peakitun u P, wu P,— akTHBHble WeHTphI, NPHHATA B BHI: 


M+A—>2P,4+M, ®,=hAg,Ri(T’); (1) 
Ppt B—C+P.,, Qn =A Fin =MyKi (Tne; (2) 
Po A—>C+Py,  Qott, = haFofty = hyKe (T’) 1s fio} Oe 
OP, + M—>A+M, Xyn? = Ay, Wy (T') 2. cs: 


CipaBa 3alHcaHbl BbIpaxKeHHA JIA CKOpocTefi BbI-eseHuA TeMnsia, roe A; — 
TeMJOBOH 9dekT peakUHH (Kaw /MOJb); My WH Ng — KOHILEHTPallMH AaKTHBHbIX 
meHTpoB P; wu Py, (Mom/r cMecu); “a,M5 MW Mc— KOHIeHTPallHH  BelllecTs. 
A, bu C (mMon/rcmecu); K; wu W,—koucTaHTbI ckopoctel peaKiuit 
(r? /cM?-MOJIb-ceK);  Ry—CKOpOocTb 3apo%*K,eHHA weneH (Mow /cM®-cek); 
T’—temnepatypa (°K). IIpnustro, uro xKoaddpuinentp 2udpysnuu ucxo,HbIXx 
peulecTB Da u Dg u mpofxyKta Dec paBubl KOadPuWHeHTY TemMmepaTyponpo- 
BOMHOCTH (A = co Da = coDg = cp Dc), u nostomMy R= R(T’) u F;=F;(T’). 

CuctemMa ypaBHeHHi JIA JIaMHHapHoro MJIOCKOrO MwIaMeHH Mp MpHHsATHIX 
YCJIOBHAX H CX€Me PpeakUHH CBOANTCA K TpeM ypaBHeHHsM: 


App’ — Bep + Qity + Qette + Xy ni + @, = 0, (5) 
Dp*n, = pn, (BD pe ale gn Wyn?)= 0, (6) 
Drea, pn, (B — Dp’) + Fyn — Fong = 0. (7). 


[IlpHHumaem cuieqyroulue o603HaueHHA: x — KOOpAHHaTa (CM); UW — CKOpOCTD. 
ioToKa (cM/cek); o@-—mvloTHOcTh (r/cM?); A — TenJONpOBOHOCTh CMeCcH 
Kaul /cM-cek-°C); c — TemmoemkocTb (Kas /r-°C); Dp, u Dp, — KoacppulvexTbl 
[ucpdPpy3HH AKTHBHbIX HeHTPOB (cm? / cek)” B= tos, D =D pe=o ps t= 
=T’—T\;p=4dT /dx; p'’=dp/aT; n,=dn/dT; n'y = d?n, | dT?: n, = 
= dn, [dT uw n= d’n,/dT*. Wugexc 0 orHocuTca K Ha¥aJIbHOMy COCTOAHHIO 
Berkelt cMecH (7’ = 7), uHeKC T—kK COCTOAHHIO MpH TemMmepaType ropeHHA 
T’=T ), a wuyekc m—kK COCTOAHHIO, OTBeEYaOUleMy MaKCHMaJIbHOMY 3Ha- 
leHHIO rpafueHTa Temmepatyppl (7’ = 7/). Kpaityne suauenui (yHKUMH CKO- 
yocTeli XHMHUeCKHX peakilMii paBHbl Hy (1), a rpaHHUHbIe ycJIOBHA K (5); 
6) u (7) CxO_HbI C MpHBeeHHbIMH B (?). 

Ilonaran cHayana R,;=0 wv W,=0, KOHUeHTpallHH aKTHBHbIX IeHTPOB 
ipH 7 =T7,, 3amuiemM corsiacHo (1) Ha ocHoBaHHH (6) u (7) B Bure: 

fim = ty + (Fam Nam — Fim tim — Bly pm) N, (8) 
Nom = te + (Fim tam — Pom Nam — Bly pm) N, (9) 
Nm = Nym a Nom = i Bl pm N, (10) 


ea | 
ir SE SEs Sheet, my + L,T 2 = Ng2o7 
T, T, “f 2D im Lin ae: Be 


+ 13T m, P= Tall — T m); Lal dg tt, te el eee | 
CoorHouienve (10) nouyyeHo csoxKeHHem (8) u (9). Hlo (8) u (S 
| 


rie; = 


HaljleM 
th + Fom Nt — Bl Pm N 


lym = 7 ar (ae Ei Fom) N ’ 


to + Pym NAp_ — Blopy N 
1 i tone 


(12 


Nom == 


Tenepp nC) cyMMapuioli  cKopocTu TeNJIOBbI Ae JIeH HA ae fim = Qantas 
lt Qantina, Bxoqauelt B (5), nogctapaaa (11), (12) u (10), nowy 4M 


TR ile Onp ct (Openh mu Ore ene 
nee PQ+ Fim N+ Fom ) aie 


Us 


Haxomwkyenvem (10) wu Q,, (13) 3aqaua o pacnpocrpariexunt nae 
€ J[BYMA aKTHBHBIMH WeHTpaMH CBOAHTCA K TOMY PellieHHIO, KOTOPOe ObIAI¢ 
noury4exo (3,?) Qt ynpouleHHo cxemb! IemHo peakIMH C aKTHBHBIM WeHTpOM 
OHOrO Bua. QTHM MOATBepAaercH peaJIbHOCTb YMPOULeHHOH CXeMBI. Tang 
MaKCUMaJIbHOrO rpaj[WeHTa TeMMepaTypbl Pm =P, WO (7) NOwJyyHM | 


| 
| 


2D, P2, =Q_ tL, | (14 
3 ne (*— 29), arckeT ah "aun thee eDe 
Oe Tar ts heii *) npw Dp ~ (7) es ae 


Ilogcrapaaa (14) B (13), Hafigqem u3 KBaypaTHoro ypaBHeHua 


(LQ, — Fin) V(EQ]— Fr? + EL Op 


Qin = SPT ama | (15 
rye Q= - Or = On Fam On Fin HP m= Fim + Fom. 


Tlonaran. uro LQ; <=F m (MOX%KHO NOKa3saTb, YTO 3TO BCerfa MMeeT MeCcTO}; 
HM pa3uiarad payukKa B (15) B pan, HaljleM 


ae EF, F 
4) 2 =, SS h lis ls a ° 
Ore — 2 ( b Neer} ) Pimt ae 


(16) 


7 


Hakone, coracno (°?) Jif cKOpocTH pacnpocTpaHeHHs! MvIaMeHH ty 104 
JIYGHM . COOTHOWEeHHE C YYeTOM cKOpocTeli 3apoweHHA (R,=-0) u KBaqpa- 
THYHOTO OOpHIBa Hemel (W y=: 0): ; 


M¢ Qin Pm D m \ : | 
ESAS aa i ae (17) 
rye p= 2 ia c= =) » Mp = Nyy ar Nop, Dp ae Dp, a Dp,, a OF onpene- 


JiaeTcd oO (15) Hau no mMpHOmxKeHHOMy cooTHouleHuto (16). Kosdunnenrnt 
: . 


Eu ¢ no (1,”) onpeyermortcs COOTHOLIeCHHAMH 


a Nis bid 16q x0 T,Rym\ /29)'2 | 
g eat € oper, | i} , (18) 


Ge Tas He 
p= € xQ Wan ) : (19) 


llonarax, kak B (1), ¥To pacnpeyenenve KonUeHTpaunii P, u P, onpejle- 
JAeTCH SHAYCHHAMH BeHUKH Nph T= T,, mouy4uuM B cooTBercTenH c (11) 
¥ (12) 3aBucumMoctu KoHWeHTpayHit P; u Py or Temnepartypst: 


OD yp PRL) T + (Fem lm — 0 p2,) T (T.—T) 


| Shad 
‘ 2D n pe An im As Poa) P Ge ssf) is 
No (T) em (2D in oe ites (Fim Nm — 11s Pin) T (7, =f) 9] 
| ; 2D ae pil (Cs Si ey) i (O% ae) ( 
nn 2q 4 
| a + (1 — ae as 4D mq =; Pm Haxoyurca mo (14). 


| CootHowenua (15) umm (16) mu (10) gator Bo3MoxKHOCTE onpefeIHTb JA 
“yNpoulenHoH cxeMbI lWelHol peakuun (1,°) addpexkTHBHy!IO KOHCTaHTy CKOpocTH 
TIPOJOMKeHHA Welw HM BeMUMHYy sdpdeKTHBHOH KOHIeHTpPallMd AKTMBHOFO WeHT- 
‘pa ojnoro Bua MO JaHHbIM JIA PpeakUMOHHOH CXeMbI C JBYMA aKTHBHbIMK 
‘IeHTpaMu. 

| M3 (16) sBbirexaer, uTo BenMunHa Qn, OT KOTOPOH 3aBHCHT CKOpOCTD 
BbIJeeHHA Tena B (17), a CweqOBaTeJbHO, HW CKOPOCTb pacmpocTpaHeHua 
MJlaMeHH, OMpefeAeTCH B OCHOBHOM HaHMeHbileH u3 BesmMuHH Fy, uu Fem, 
He 3aBHCHT OT fp H Mgr HM OT OTJCJbHBIX TEMIOBbIX Sc:pPekTOB, a onpeje- 
aseTca cyMMoH (fh, -+ 2). CkopocTb BbIfesIeHHA Tenia 3aBHCHT elle OT 
Ny = Mp + Ne, KOTOPad OyfeT B OCHOBHOM ONpeseATbCA HanGoUbileH U3 
KOHIUeHTpalW JBYX AaKTHBHbIX WeHTPpOB MpH TemMepatype ropeHus. AKTHBHBIM 
UcHTp C HavOoJbilieH KOHUeHTpalveH (Mou /r) WIM MpOonOopuvOHaJIbHbIM eli 
HavOOJIbUIMM TapllHaJIbHbIM JaBJIeHHeM IIpH TemMMepaType ropeHua GOyyeT onpe- 
Je@AIOWIMM (BeYUIMM) aKTHBHBIM WeHTPoM. 

CootHoileHue (17) jaeT BO3MOX%XKHOCTb HaXOJ[MTb KOHCTaHTbI HM 3HeprHH 
aKTMBalMH mpoweccos (2) u (3) NO ONBITHBIM 3aBHCHMOCTAM Uy OT T B TOM 
cyuae, ecCJIM, HalpwMep, B CMecHxX Cc MU30bITKOM BeulecTBa B Fyn > Fem 
(B 93TOM cstyyae u3 (16) cregyeT, 4YTO Qm (Ay + he) Fom, HW ONpesematorcs 
KOHcTaHta Ky UM 93HeprHa akTuBaluH FE.) WIM B cMeCHX C H36bnITKOM A 
Fim <Fom (pu 3TOM Haxogatca K, wu Ey). Onpeyenus, nanpumep, Ke u Eo, 
MOXKHO HalitH K, u Ey no 3aBucuMocTH uy, oT T. B CMeCAX C H3ObITKOM A. 
Korjia W3BeCTHbl KOHCTaHTa WM 9HeprHa aKTHBaLlMH Kakoro-JIMOO OHOrO U3 
Tipoweccos (2) usm (3), TO KOHCTaHTa M 9HeEprHA aKTHBAallMM BTOporo Mpowecca 
MOryT ObITb OMpefevieHb! MO OMBITHOM 3aBHCHMOCTH Uy OT 7 C MOMOIIIbIO Cco- 


oTHoweHHA (17) npH moObIxX Fym WU Fom. 
Jina yByxX culyyaeB xXsOpo-BofoposHOorO msaMeHH m0 (17) Oplmu paccuura- 


HbI TeopeTvveckKve 3HaveHHn c kopocTent pacnpocTpaHeHHA MlaMCHH, KOTOPBIe 


Ta6auna 1 
OnpiTHble HW TeopeTHyecKHe 3HayeHHA CKOpocTeli pactipocrpaHenna (cm/cek) 
JIA XJIOPO-BOROPOHBIX CMecel 
0,6H, + 0,4Clz 0,5H2z + 0,5Cle 
405 350 


CoctaB ropiovelt CMecH 


OnpiTHbie jaHHble Baptosome (*) 
Ilo cootHomennio (17) 300 485 


IPHBOAATCA B Ta6w. 1 BMecTe C COOTBETCTBYIOWIMMH ONbITHBIMM BeJHYHHAaMH 
10 (4). Kouctantst ckopocreit Opin mpuuater mo (°): Ky = 109? x 
x exp(— 5500 / RT’), Kz = 105? exp (— 2500 / RT’). Koschpuinents! nepeno- 
“a B3aTbI m0 (°): (Dp,jo = 0,19 (atom Cl), (Dp,)o = 1,04 (atom H) u 
\) = 8,6-10°5. Ckopoctb pacnpocrpaneHua miamMenu onpesesmsetca jucp- 
by3HOHHbIM MOTOKOM aKTMBHbIX UWeHTpoB, MoITOMy sHayeHHe Dpm, Bxojsllee 


J y 
3 (17), ObI10 BLINHC EHO 110 COOTHOWeHHIO Dpm= (Dpym Mar + Dei Mar) / (Mar + Nor). 
9) 
/ JAH, vr. 124, Ne 6 4273 


Bonee TouHoe cooTHowenne yn Dpm OyqeT MpuBefeHO B CJlefyrouleH CTaTbe 
B KOTOpOl GyfeT ONyOmuKOBaHO pewleHwe mpu Dp, = Dp,. ; 

IIpunuMad BO BHHMaHHe CONOCTaBJIeHHe TeOPpeTHYCCKUX 3HAeCHHH Uo, BDI 
WHCJIeHHBIX MO (17), C pesyJbTaTaMH YHCJIeEHHOrO MHTerpHpoBaHA HCXOAHO 
CHCTeMbI YpaBHeHH, MpvBefeHHbIMH B ('), a TaK?Ke€ COOTBETCTBHE MexK]I) 
ONbITHBIMH HM TeOpeTHuecKuMH 3HaveHHamH no Taos. 1, cHefqyeT cfeaTi 
BbIBOJ,, UTO TeOpeTHYeCKOe PaCCMOTPeHve PacipocTpaHeHuA IJlaMeHH B CHCTE 
Max CO CXe€MOH peakILWH, NOJOOHOH mpHBeseHHOH B Havase HacTostlel 
CTaTbH, MpaBHJIbHO OMMCbIBaeT Mpolecc peaJbHOrO PpaclipocTpaHeHHA TaKOr\ 
TIJiaMeHH. 

3aBHCHMOCTH Uy OT JaBIeHHA M TeMMepaTypbl ropeHus 7 CylleCTBeHHBIr 


oOpasoM ompesesAIOTCA W3MeHEHHEM KOHICHTpallMH AKTHBHBIX WeHTPOB C jae 
jleHHeM WM TemMMepatypol (7). CoorHowieHHe (17) WaeT BO3MO%KHOCTb KOJIMYeCT 
BCHHO OIUe€HHBaTb BefyIly!O pOJIlb OHOrO M3 f[BYX AKTHBHbIX WeHTPOB Ip) 
OJMHAaKOBbIX KOSdcbulMeHTax ux Jucdysuv. KonenTpallMH pa3JIMYHbIX ak 
THBHbIX ICHTPOB MOryT MO-pa3HOMy 3aBHCeTb OT JlaBJIeEHHA J\JId CMeCH Jal 
Horo coctaBa. IIpu u3MeHeHHuM UCxXOAHOrO cocTaBa CMecH ObICTpOTa H3MeHeHH} 
KOHIeHTpalluH JaHHOro aKTHBHOrO WeHTpa MeHseTca. IlostoMy c yMeHbIeHHe! 
WaBsleHuA onpefesmoulad (Befyiat) pOJlb MOxKeT MepexOJUTb OT OfHOF 
AaKTMBHOPO IWeHTpa K APyroMy, KOHIWeEHTpallWA KOTOPOrO TIpH CHH2XKEHHH aBJ 
HUA Bo3spacTaeT OpbicTpee. YroJl HaksioHa Ha rpaduke ONMbITHOH canine 
B KoopguHaTax |Igu)—OOpaTHaH TeMMepaTypa 3aBHCHT TJlaBHbIM OOpa3som 0} 
TeIMJIOTh! OOpa3s0BaHHA Beyyulero akTHMBHOrTO wWenTpa. LIlostomy mpv aHaJns 
OMbITHBIX JJaHHbIX C MOMOILbIO CopMyJ, MoJyuYeHHBIX Oe3 yyeta Auppy3su 
AKTMBHbIX IeHTPOB, BMeCTO SHeprHH aKkTHBallwH E OyfeT HaXOHTbCH HeKOTE 
poe addexTHBHoe 3HaveHHe Ey = E+ H;, rye H;—adpekTusnaa TenJOT 
KOTOPpad 3aBHCHT OT COCTaBa CMeCH MH OMpefeAeTCH COOTHOLMeHHEM MponopL 
oHambuocta VY nj, ~ exp (H;/ RT; ). 

PacnpeyeyieHve KOHUeCHTpalWH AKTHMBHbIX Ie€HTPOB B 3aBHCHMOCTH OT Te! 
mepatypbl jlaetca cooTHoiweHHamu (20) u (21). Ec, Hanpumep, ess 
TO CYMMapHaxA KOHIUeHTpaluA aKTHBHbIX WeHTPOB OyyeT B OCHOBHOM ompeja 
JATbCA Wudpysnei P,, a s3apucumMoctb n(T)=1n,(7T)+n2(7) OyzeT amet 
BH. KPHBOH, HeMpepbIBHO BO3pacTalolleH OT HavaJIbHOM KOHIUeHTpalWu 2 = 
QO KOHEYUHOH N=~n7,, HavOoubWweH No BeNMUMHe OT HauaJIbHOH TeMMepaTypF 
QO TemMMepaTypbl ropeHHA. SaBucumocTb 7,(7) OyyeT mpeycTaBseHa KPHBO! 
Takoro ke XapakTepa, a KPpMBaA 3aBHCHMOCTH fg(T) OyqeT HMeTb MakKCHMy! 
MeKIy HavaJbHo TeMMepaTypoH uM TemMMepaTypoH YTopeHHsa, TaK Kak Tip! 
OTHOCHTEJIbHO MaJIOM /, BemUuHHa uNCTMTeMA B cooTHOWeHuM (21) 6yze 
ONPefeJIATLCA B OCHOBHOM 3aBHCHMOCTbIO FynNmT(T;—T). Upu cxeme pe 
aKUHU, MPHHATOH B HacTOAMeH CTaTbe, HM peaJIbHbIX BeJMUMHAX CKOpOCTe! 
3apoxKeHHA WemeH o6e KpuBbIe 1(7') u nz(T) He MoryT OfHOBpeMeHHO HMeT 
MaKCHMYMBI B 30HE peakIIMH. 

Ha OcHOBaHWM M3JI02%KeHHOrO BBIINe COOTHOIUeHHe JIA ONpefemeHUA CKO 
pOcTH pacmpocTpaHeHuA NJlaMeHH MoxKeT ObITb NOJyyeHO Cc yyeTOM mMporec 
CoB, OOpaTHbIX H MapaJIJIeJbHBIX Mpowueccam (2) u (3), a TaKxKe Cc yueTOR 


CKOPOCTH 3apO%KMeHHA MH CKOPOCTH KBafpaTHYHOrO COpplBa AIA BTOporo aKTHB 
HOrO IeHTpa. | 


VUucrutyT xumuyeckoh du3uku Ilocrynso 
Axaylemuu Hayx CCCP 1 XI 1958 


UHMTHPOBAHHAS JIMTEPATYPA 


1 Jl. A. JIopaues, JAH, 120, Ne 6, 1287 (1958); 72 JI. A. Jlopages, MAR 124 
Ne 3, 504 (1958). ° D. B. Spalding, Phil Trans. Roy. Soc. London, reyes 957, 
(1956), z E. Bartolomé, Zs. f. Elektrochem., 54, No3, 169 (1950). ~& A. Fir on 
man-Dickenson, Gas Kinetics, London, 1955, p- 1821862 + ° KiH.ee wae 
R.C. Anderson, J. Am. Chem. Soc., 77, 232 (1955). 
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Jloxkxayn Akagemun nayr CCCP 
1959. Tom 124, Ni 6 


PH3SHYECKAA XHMHA 


B. H. TOMOB u unen-Kkoppecnonyent AH CCCP C. 3. POTHHCKUA 


KHMHETHYUECKHH H3OTONHbIA ISOEKT OKMCJIEHHA BONOPONA 
HA NJIATHHE 


B roMoreHHOH KHHETHKe JA W3yYeHHA MexXaHusMa XMMHYCCKHX peaKUii 
IWHPOKO UCNOb3yeTCA HCCMEMOBAHHe KHHETHYCCKHX HSOTOMHbIX apdeKTos (1,”). 
B rereporeHHoM KaTaIM3e TaKUX MCCeEAOBaHUM ObIIO OBObHO MHOFO B TPHI- 
WaTbix Tofax, HO UX Pe3yJIbTaTbI HE OKa3aJIH CKOJIbKO-HHOYb 3aMeETHOPO BJINA- 
HHA Ha pa3BHTHe TEOPHH KaTaJIH3a H3-3a MPOTHBOPeUMBOCTH MH HeELocTaTOuHON 
ACHOCTH MOCTaHOBKH 3ayauu. B noceqHne rosbl MOABUINCh OTAeMbHbIe padors! 
C IIPHMCHEHHEM COBPeMEHHbIX METOOB H3OTONHbIX uccieqoBanuHi (1,°). Onn co- 
epxKaT HHTepecHbie YacTHble HaOJIOJeCHuA, HO HE CTKPbIBaIOT yTeH WIA WMpo- 
KOrO IIPHMCHEHHA BeJIMYMH KHHETHYCCKHX H3OTOMHbIX 3dPeKTOB B TeCOPHH Ka- 
Tanusa. Mexyy TeM, JJ€rKO MOKa3aTb, YTO TAKHE H3MCPeHHA, TECHO YBASAHHbIC 
C U3MepeHHeM Jpyrux XapakTepHCTHK, B MPHHILWMe MOryT WaTb CyULeCTBeHHbIe 
cBeyqeHua. B uacTHOCTH, TaKMYM IyTe€M MOXKHO HaJCATbCA OMPeHCIATh PexUMBI 
KaTaJIHTHYeCKHX PeaKWuH, UX CTauu, NPpMpoy cBxA38eH, PBYLLAXCA HIM OOpa- 
3YIOULMXCA Ha KOHTPOJIMPYIOULeM 9Tale, WH CTpyKTypy mepexoqHoro KOM- 
mlekca, a TakxKe ajlcopOWMOHHy!O WH KHHETHYCCKYIO HCOMHOPOAHOCTh NMOBepx- 
HocTH u T. (1). Ja 9Toro paHbule BCero HyXKHb! HalexXHbIe H3MePeHHA BeJIH- 
4HH H30TONHBIX SPeKToB. 

B Hactrosulel paOoTe u3J10%KeHbI pesyJIbTAaTbI H3MEPCHUA KHHETHYECKOLO H30- 
TONHOTO 3¢tbekTa OKHCJICHHA BOLOPOMa Ha IaTHHe MPH OObIIOM H3ObITKE BO- 
opoga. BuiGop axToH peakUMN ONpeeMJICA OTCYTCTBHEM NOOOUHbIX MpOreccos, 
BO3MO2KHOCTbIO MIPOBECHHA peak B WIMPOKOM HHTepBaie TemMepaTyp, Ha- 
4unHad c TemMepatyp, JexKallux HurxKe 0°, HamMuneM pala Oomee panHux paoor 
Halle Jla6opaTopHn, MpHBeMIUMX K (POPMYJINPOBKe BEPOATHOM CTaMHHHOM CXeMbI 
peakuun (*); a Take OMMCaHHeM JIOOOMBITHDIX TeEMMepaTyPHbIX aHOMAaJIMM B 
cTapbix paOorax, MOCBAIeHHbIX STOH peakUuMn Ha MaTHHe Hu Masaquu (°,°). 


IKCNeCPUHMECHTAAHBHAA YACTh 


IIpuuuun mMeToxa uw onucaHune ycTaHOBKH. Peak- 
WHA MpoOBOusacb B JHHAMHYCCKHX YCJIOBHAX C UCHOJb3OBAHHEM B KayeCTBEe 
KaTasu3aTopa PiaqKOH MlaTHHbl, YTO UCKJIOUAIO OCJIOXHCHHA, CBASAHHBIC C 
mopucroctbio. K moroky Bofopofa C NMOBBILUCHHBIM CosleprxKaHHem NevTepuA, 
MocTynalouleMy Ha KaTaJIv3aTOP, HeENPePbIBHO NOOAaBAANOCh KOJIMYECTBO KUC- 
NOpoLa, COCTABAIONLCe HECKOJIbKO MPOMeHTOB OT CTEXHOMETPHYECKOTO. IIpu ero 
OJIHOM W3pacxOLOBaHUH pearupyeT JIMIIb HeEKOTOPaA oA OT OOMErO KOVIN- 
yectBa Boyopona. Ilocae BbiqeneHuA OOpasoBaBlUelicA BOXbI HeMpopearupoBaB- 
wuit BOLOPOL KOMMUECTBEHHO CxKHTaeTCA B aTMocdepe KucOpoga. Ilo usoTon- 
HOMY cocTaBy pekyMepata H BOJbI, NOMYYCHHOH IPH KaTaJIMTHYCCKOM OKHCCHHH, 
BLIUHCJISCTCA H3OTOMHbIM CocTaB HCXOAHOrO BOAOpoya. BesM4unHa KHHCTHYECKOLO 
H30TONHOrO addpekTa « ONpeseAeTCA MO COOTHOLICHHIO KOHIeHTpallun nmpoTus 
u leliTepuaA B BOMe, COpazoBaBUelicA B PesyJbTATe KaTAIMTHYCCKOM PeakILHH, 
H B HCXOZHOM Bosopose. MccneqopaHve MpOBOH0Cb B CTCKJIAHHOH Ie/IbHO- 
HastHHOH yCTaHOBKe, CX€Ma KOTOPOM IpuBeyena Ha PHC. 1 

ie: 4275 


Ta3bl BOLOPO HW KUCMOPOA MOyYaNNCb Pa3sJlO*KeHHeM BOI, o6oralleHHor 
MO eHTepulo B IJICKTPOHMBepe C OMHMM KaTOJOM HU JIByMA aHolaMu, NapaJJIeJIb HC 
MOMKOUAeMbIMH K HCTOUHMKYy TOKa. OObeM JJIeEKTPOJIHTA (20% pacTBop exKore 
HaTpa) coctaBias 650—700 ma. B wemb Masloro aHofa BBOAMICA peocTaT, 11033 
BOMAIOULUM PeryMPOBaTb COOTHOMMEHHE BEMYNHbI AHOMH‘IX TOKOB, a CiICLOBas 
TeJIbHO H COOTHOWICHHE KOJMUECTB KHCIOPOMA, BbIeMAIOMLMXCA Ha OOOMX AHOMaXx: 
Kucaopoy, ¢ Maloro anofa MocTylaeT Wis YacCTH4YHOrO OKMCCHHA BOLOpOMa He 
mulaTuHe, a ¢ Oombuoro AIA CxKHTaHHA HeMpopearupoBaBiled WaCTH B KBaple- 
Boll ropeike. Bew4uHbl Tas0BbIX MOTOKOB OMpeMeAMCb NO CHIe TOKA. | 
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Puc. 1. Gxema ycTaHoBKH Ja HCceqOBaHHA KMHETHYECKOFO H30TON- 

Horo adpekra KOHTaKTHOFO OKHCeCHHA BOMOposa Ha naTHHe. 1 — 

SIeKTPOMH3ep; 2 — KOJIOHKH C CHIHKAaresieM IA OCYWIKH Ta30B; d— 

cmecutemb; 4, 5, 6, 7, 8 — MOByWUIKH, OXmaxKaemble TBEPAOW yrse- 

KucoToH; 9 — peaxtop; /0 — pexynepatop; //, 12, 13, 14 — 
KpaHbl 


Peaxtop mpeseTapdiset CoOoH KomeHYaTy1IO TpyOKy AwuHoH B 120 cm c BHYyT- 
PeHHUM JlMaMeTpoM 6,5 MM, 3aKJIIOUeHHY!0 B pyOalliky, 10 KOTOpOH MponyckKaer- 
CA Boa “3 TepmMoctata Tuna Tennmepa. B BbiIxolHOM yuacTKe TpyOKU peak- 
TOpa MOMellaJICA MOTOK IlaTHHOBOH mpoBosoKu AaHHOH 800 cm u ceyeHneM 
0,2 mm (reometpuueckasd mopepxHoctb 50 cm”). B npeqBapuTebHbIxX OMbITaX He- 
MOCpeCTBEHHO B 30HY peaKIWMH BBOMMIaCb HHXPOM-KOHCTaHTaHOBad TepMO- 
tlapa, HO, KaK OKa3aJlOCb, TeMMepaTypa He H3MeCHAeCTCA HH C HadaslOM peakILun, 
HH B ee Xoe, MOSTOMY B NocMeLyIOWIMX OMbITaxX TepMOMapa B peakTOP HE 
BBOAHMaCb. 

Jia BbIMOpaxkuBaHHA BObI, OOpasyrioulelica B pesybTAaTe KaTa/IMTHUeCKOrC 
OKHCJI€EHHA BOMOPOMa, C PCAKTOPOM COCAMHEHH! MOCMELOBATEMbHO BE JOBYIIKH. 
KOTOPbl€ JalOT BOSMOXKHOCTh MPOBOMUTb OMbITh! KaK C OTOOPOM OHO MOpLnt 
BOJbI, TaK WH C OTOOPOM AByX MOcMeLOBaTeIbHbIX NopuMi. B omuHapHBIx ombirax 
BOJa BbIMOPaxKHBaeTCA B JIOBYWIKEe 7, B JBOMHbIX — CHadalla B JOByuIKe 8 mpi 
mopyiuke 7, HarperoH fo 160°, a 3arem B moByuike 7. Hempopearuposasmiul 
BOMOpOl nocTtynaeT B pekynepaTop — KBapleBylO ropeKy, COCMMHEHHY!O WWM 
(POM C BOJAHIM XONOLMIbHHKOM. PekynepaTop B OMHapHOM ombITe u3 xoOmO 
AWIbHUKa CTeKaeT B OHy MpoOupKy, a B ABOMHOM — MOCJIeELOBAaTebHO B Be 

ITpopegenue onwros. Tlepeq navanom onpira snekTpomusel 
coequnAetca KpaHamu // c aTMociepoii, 3aTeM NoOsKMOYAeTCA K HCTOUHUKY TO 
Ka, HW 3JICKTPOHbIC MpOCTPaHCTBa MpOyBaloTCA TPeXKPaTHbIM OObBEMOM Ta3O0B 
OjHoBpeMeHHO CucTeMa 4epe3s TpexxogoBble KpaHE! /3 u 14 (IPH OTKPBITON 
Kpane /2) orkauuBaeTca JO JaBenna nopayKa 1072 mM, a yepe3 pyOaliky pe 
akTOPa HavHHaloT MPONyCKaTb 3 TepMocTaTa BOLy, HarpeTyto Jo Temmeparypt 
1276 


onbita. Jlaee Boqopoqvad JIMHMA, «OobUIad» nu «Mamas» KHCJIOPOAHbIe (LO 
KpaHa /2) 3anONHsAIOTCH, COOTBETCTBEHHO, BOJOPOJOM u KHCJIOPONOM 3 IJICKTPoO- 
musepa. Onbir HaunMHaeTCA C MOJayM KUCMOpOLa «Maoli»y AHHH yepes KpaH /2 
H CMCCHTCIb 3 B PeakTOp, a HempopearnpoBaBluero BOJOpoya u KuCNOpoja 
<OOJIbIUOH» MHA — B pekynepatop J0. 

Kunernueckuit u30TonHbili 3cpeKT BoLOposa B 3ToOii paOore u3Mepssica pu 
95°. OGbemubie cKopoctu Bosopoya u KUCMOpoOra, MOcTyMawoulux B peaKToOp, 
ObIIH PaBHbl, cooTBetcTBeHHO, 1,7 u 0,085 a/uac. TlomHomy pacxojoBaHuio KuC- 
nmopoya orpeyaeT okucaenne 0,1 
BBOJHMOFO BOAOpOa. Takum oOpa- Pabnnna® 


30M, B OMHapHOM ombire npu 4- | 3 s as oe 
YacoBoli paOoTe HakamuBanoch =| & mete g< 5 ie 

0,54 MI BOB, NomyyenHo Bw §& = BE8Q S850 REQ & 
pesy.IbTate KaTaJIMTHUeCKOFO PART) WG Vial Py ach ac Ge 
OKUCeHHA BOsopofa, u 5,4 ma “1 © poe ee ee 
pekynepata. O6e nopiinn Bobi i ; 1.83 wr 5 a5 0b 8 
OUNLL aI MCh C MOMOLULbIO OL HOK parT- ‘ 9 2 99 aor 1 98 
HOM «9KCIpecc-neperoHkn» ("), a . : ‘ < 
3aTEM aHaIH3HPOBaINCb Kanelib- * ! 1,06 ge Oe 
HbIM METOJOM, OTHOCHTeIbHaa ToOU- I 1,96 2,12 2500 See 
HOCTb KOTOPOrO JIA HaLIMX KOH- I] 1,58 2,18 2,12 | 1,35 
WenTpaluhH metitepun (1,5—2,5 4 i OEIC De LO TAMYMIDS 


mo.%) cocrapisert +1% (*). Ilo 
MX H3OTONHOMY COCTaBy PaCCUMTHIBAJICA W3OTOMHbI COCTaB HCXOJ,HOrO BOJO- 
pofla, a 3aTem KosddPuluvewT pasieveuua. 

Sty i belo d tLe Olle Eh TOBA. Ui Xo. O.0.C. Vi 3K Mews ess lo Pas el 
NIPHBeJeHbI PesybTAaTbI HalIMX OMbITOB MO KHHETHYECKOMY M38O0TOMHOMY 9apdex- 
TY OKHCJICHHA BOAOpOa Ha MwiaTuHe mpu 95°. Kak BuAHO H3 TAaO/HIbI, B xoze 
KaTaJIMNTHYECKOFO OKHCJICHHA BOZOpOAa MpoucxoxnT oGorapenue oOpasyrouseli- 
CA BObI MpoTHeM. SHayeHuA KosdPuuNeHTa pasqeeHuA a, pacCuHTaHHble M0 
NPHBeCHHOMY HH2Ke YPaBHEHHIO,B YeETHIPeX OMbITaxX, H3 KOTOPHIX Ba AyOuu- 
POBaINCb, KONeOIOTCA B CPpaBHHTeIbHO y3KHX Mpeemtax + 0,04 or cpequero 
mpudmetuyeckoro « = 1,31, T. e. An = + 3%. 

Ilpu neoOpatumcctw peakilMH BeIeCTBAa, COCTOALLerO H3 JBYX H3OTOIMHbIxX 
copM, HW Mp OTCYTCTBHU HCKaxKalCUlerO BJIMAHHA H3OTOMHOFO OOMeHAa PeaKILHIO- 
MOXKHO PacCMaTpuBaTb Kak [Ba HeE3aBUCHMBIX Mpouecca. B Hauiem cilyyae (pH 
HEOOJIbIIOM COJepxKaHuN AelTepuA B BOMOpOMe) STO MPaKTHYECKH TOJIbKO 


He + 1/509 —— H,O, HD + 1/505 — |plDXO)s 


Kaxkybii “v3 3THX MpomeccoB BKIHIOUaeT Ludpy3uio BOMOpOa K MOBEPXHOCTH H 
NOc/eyIOULNe CTaHH, KOTOPbie MOryT HauNHaTbesA C aycopOunn He usu Cc ero 
peakunH npn yfape 06 ancopOupoBaHHbiii KUCOpO u 3akKaHUHBAaTECA Mecopo- 
uel BoLbI u ee uddysuel U3 MpHNOBepXHOCTHOFO CJIOA B FasOBbIH MOTOK. 

IIpu KonTpose mpouecca BHeIIHeH AnddpysHel BoOposa O6e€ peakiMH Mpo- 
Teka Obl 10 NepBomy NopsAKy: 


d{H.2O] 
dt 


d{HDO] _ 


=f: ((Ha] —[H,0), SS 


ke ((HD] — [HDO)). 


Pa3yeuB MOWIeHHO TMepBoe KHHeTHYeCKOe YypaBHeHve Ha BTOpoe HU Ipo- 
HHTCrpHpOBaB pe3syJibTaT, MOJy4aem 


ky Ind — fi) 
ky NARI aS iim 


rye f; = [H.O]/(Hel, fe = {HDO]/[HD] — zom npespamenna H, u HD. 
Ornowenne KOHCTaHT k,/ ky = D,/D2 npefctaBsaaeT MCKOMBIM KMHeTHYeC- 
KH addekT un KoadPuuneHT pasfeseHHA % TIpH KOHTpoJie Mmpotkecca yudp- 
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cbysueli Bogopoya*. AHaJiorM4Hble paccy2kJeHHA HMeIOT CHTy HW MpH KOHTpoue 
npouecca Audiysueli Bob, oOpasopaBulelicx B pesyJbTaTe OKHCJIeCHHA, H3 
MpHNOBepXHOCTHOTO CJIOA KaTaJM3aTOpa B Ta30BbIH MOTOK. | 
B cusy v3pectHo o6paTHol mponopuMonaJbHOcTH KosppulMenTa LAppy3sua 
KOpHIO. KBajpaTHOMy 3 Maccbl uddyH_MpylouleH MOVJIeKyJIbl, OTHOLICHHE: 
KoHcTaHT k;/k, B cryyae fuppysun Boyopofa K MOBepXHOCTH KaTaJM3aTOpa | 
papuasoch 6b D,/ D2 = V mup/mu,, T. e- 1,22, mu pH qucpysun MOJI€KY JI 
o6pa30BaBIlleHCa BOJ[bI H3 NPHNOBePXHOCTHOrO CJIOA B Ta30BbIH MOTOK D,/ De =| 
= V mupo/my,o, T. e. 1,03. CpaBuupast 9TH BeJIMUMHbI C MOJYYeHHBIM Ha-) 
MH 3HayeHHemM «= 1,31, KOTOpOe, BO3MO2%KHO, He€CKOJIbKO 3aHHKeHO BCJIECT- 
BH2 KaTasluTH¥ecKoro u30TOMHOrOo o6mMena HD —H,O (BsiMsatoulero Ha H30-_ 
TONHbIA COCcTaB B HallpaBJIeHHH, MPpOTHBOMOJIOXRKHOM KHHETHYeCCKOMY H3OTOMHOMY 
adcexTy), BHeWIHIOIO Audpy3uio BOROpofa UNM BOMbI Ha KOHTPOJIHPY IONE) 
9Tane CweflyeT HCKJIOUNTD. 
SHaYHTeIbHO COMHee OOCTONT JeIO B CyYae KOHTPOJA Mpolecca KaTaJn- | 
THYECKOPO OKHCICHHA BOLOPOMa XHMUYECKUMH WIM alCOPOUMOHHbIMM CTAaNHAMY, | 
Tak Kak IPH 3TOM B I€peXOMHbIX KOMIWICKCaX YUACTBYIOT ATOMBI MOBEPXHOCTH | 
KaTaIM3aTOpa, B CKPbITOM Bue BXOAAT TepMoqMHamuyeckue stpexTh! aacopo- 
IMHOHHBIX PaBHOBeCHH H T. II. 
Ilpu wu3kux JaBsieHuax cKopocTb okuceHua Hz wa Pt u Pd omncpipaerca 
y paBHeHHeM waka ABHO BKJIOU@IOWIMM KOHILeHTpaltuio Bosoposa (*). 
IIpu fapnenuax, O1M3KM4X K aTMOC*PePpHOMY, CKOPOCTb peakWMH NMponmop- 
UHOHaIbHa aBJIeHHIO KUCMOpOa WH MOYTH He 3aBUCHT OT WaBsIeHHA BOROpOsa 
(8,°). [lo-BuquMomy B HalliMxX ONbITaxX CKOPOCTb KOHTAKTHOPO OKHCJICHHA BOLOPOMA 
KOHTPOJIMpyeTca cTaluell, He BKIHOUAIONLeH HeMocpeCTBeHHO BOAOpOA (Halpu- 
Mep xemocop6ineH Oz) wiu BKIOUAIOWLeH BOLOpO B PopMe, He 3aBHCALLeEH OT 
ero KOHILCHTpaliuu B rasoBoli chase, HaNpHMep BOMOPO HacbIlLeHHOrO ascopo- 
WHOHHOrO COA Ha AKTHBHOM MOBePXHOCTH KaTaIM3aTOpa. SOTO, OHAKO, HE 
HCKJNOUaeT MOABJICHHA BOMOPOMHOrO KNHeTHYeCKOrO 9stpdekTa, Tak Kak OMA 
Os, OF umn O-, pearupylouyux c MomekyiaMu He wn HD, a 3anomHeHHbix yuacr- 
KaX 3aBMCHT OT HX YAe@JIbHOrO COAepxKaHuA Ha NOBEPXHOCTH, T. €. OT OTHOWICHUA 
KOHUeHTpalluu B rasoBol daze Cc NoNpaBKOM Ha w30TONHSIN XPphexT aakcopoOunu. 
Kpome Toro, culeqyeT YYHTbIBaTh MCTHHHbIM KMHeETHYeCKMH W3OTONMHSIN 9p pext | 
peakuwlt Oz (OF uta O') c Hu D uu c H2 w HD. | 
Jo npxaMbIx usMepeHult usoTonHoro adpexta aycopOuuu B yCMOBHAX KaTa- | 
JIM3aTOpa TIpexKAeEBPCMeHHO TOBOPHTb Oowee ompeseseHHO O XapakTepe XHMUE- 
YeCKOPO 8Talla KOHTAKTHOFO OKHCJICHHA BOROpOLa, MpMBOAAULErO K NOABJICHHIO 
HaOwOaeMoro =pa3sqeleHuA us0TOMOB Bosopoma. Heo6xoqumo TaK>Ke BBIAC- | 
HHTb BJIMAHWe Ha BeJIMUHHY %® H3MCHCHHA aKTMBHOCTH KaTaH3aTopa. Onbirpl c 
O' yw Ol8 wc BOZOpoyoM, cosepxKamuM OonbuIOli MpoueHT elirepus, BMecTe | 
Cc ONpewqemeHneM TemnepaTyPHOH 3aBHCHMOCTH & MOrIM Obl MOMOUb YTOUHEHHIO | 
MPHPOMbl XHMMYeCCKOH CTafMH KOHTaKTHOrO OKHCJIeHHA BOROpoOda u ee mepe-| 
XOQHOrO KOMIIeKCa. | 


Mucrutyt dbusnueckoli xuMuH Tlocrynuso 
Axaylemuu HayK CCCP POCIE WMO 
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* D1 u Dz — kos punnenter zubysnn moueky He u HD. 
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PH3SHYECKAA XHMH 4 


B. A. WIAPIATbIA, B. . OPEXOB nu M. A. MPOCKYPHHH 


O XAPAKTEPE M POJIM MPOME)KYTOUHBIX MPOAYKTOB 
NPH PAXHOJIATHUECKOM BOCCTAHOBJIEHHM HHTPATA 


(TpedcmaeaeHo axademukom C. C. Medsedesuim 11 XI 1958) 


 B pa6orax (',”) ormeyasocb, YTO Ha payMOmMTHYeCKOe BOCCTAHOBJIEHHe HUT- 
pata OKasbIBaecT 3aMeTHOe BJIMAHHE MOJIEKYJAPHBIM KUCOpOA, MpucyTCTBy1- 
Mui B pactBope. Bpwio BblcKa3aHo Mpesqnomowenne, YTO uHrHOupyrouee jell- 
CTBHE MOJICKYJIAPHOrO KHCOpOfa CBA3aHO C B3aHMOelicTBHeM ero C MpoMe- 
2KYTOUHBIMH NpOAykKTaMu BoCccTaHOBJeHHA HuTpata Tuna HNO; u 2om2x«KHO ObIs0 


Obl MpOABJATHCA yxKe TPH UpesBbualHO MaJIbIX KOHIWCHTpalluAx O.. Kpome 
TOPO, Ha peakiMio AMCMponopiyMoHupoBaHHA uoHOB HNO, (Bropyto ocHOBHy10 


CTaQMi0 BOCCTAHOBJICHHA HATPaTa) OJKHbI OblIM Obl OKA3bIBaTb BJIMAHUE MOLI- 
HOCTb JlO3bI Y-Jyuel HM TeMnepaTypa pacTBopa. 

Mbl UcCIeEMOBaIH 3aBHCMMOCTb BbIXOJa HHTPHTa OT MOULHOCTH JO3bI B 
1 M pacrpope Hutpata u 1 M NaOH B uutepBane momHoctel 403 oT 0,04 no 
1000 r/cex. Bbixoy HuTpuTa B pacCTBOpaX, HACHIIILeHHbIX BO3yXxOM, OcTaeTca 
NOCTOAHHbIM BO BC€M WHTepBaJle H3MeCHEHHA MOULHOCTH M03 mM PpaBHAeTCA 
—~3 3kB/100 3B (puc. 1,/). B orcyrctBue Kucnopoxa (pacTBop Hacbiilaitca 
a30TOM) B OOacTH MoULHOcTeHt Nos 0,5—I1000 r/cek Bbixoq HuTpuTa 3Hauu- 
TEJIbHO Bbulle (~8 9KB/100 9B) (puc. 1,2). pu cozepwxanun Kucsopoga 2,5% 
B ra3z0BOli CMeCH KHCMOpOfa HM a30Ta Ha pacTBOPOM Gynoz MpxAMO Mponopyno- 
HaleH JlorapuHcpMy MOMLHOCTH Jo3bI (puc. 1, 3). 

STH pesyJIbTaTbI MOFyT CJIYXKHTb KOCBCHHbIM MOTBEPKNCHHeEM MpelNoor*Ke- 
HHA O KOHKYPCHIMu NpoueccoB AucCnponopuMOHHPOBaHHA MOHA PHApoasorHoH 
KHCJIOTbI MH OKMCJICHHA €FO KUCIOPpOAOM Ao HuTpaT-uoHAa. IIpu Masblx MOULHOCTAX 
mos (0,04—0,5 r/cex) cpeqHaa KoHWeHTpauua HNO; B oObeme pacTBopa Ha- 
cTOIbKO Masa, 4uTo 0,5-:10°° M konuwentpattuu KucMopoya JocTaTouHo, YTOObI 
KUCIOPOA MOF KOHKYPHPOBaTb C MpOWeccoM AHCMNpOMOpMLHOHNPOBaHHA MOHOB 
HNO; Tipu 6ompmux momHoctax 203 (60—100 r/cex) HeoOxoguMma Oouree BbI- 
cOKad KOHWeHTpalluaA Oz B pacTBope AIA MpoxoxKeHHA OOpaTHOH peaKiluu 
HNO, + Oz—» NO, + HOs. B uuteppane w3MeHeHHA MOUJHOCTH 203 OT 0,04 
mo 0,1 r/ceek B 1 M pacrBope HuTpata, HaCbILL[eHHOM a30TOM, BbIXO HHTpHTa 
pospacraer yo 10,5 — 11 9xB/100 98 (pue. 1,/), T. e. MocruraeT 3Ha4eHHH, KOTO- 
pble MOFyT COOTBETCTBOBAaTb MOJIHOMY HCMO/Ib30BaHHIO MpPOAyKTOB paluo/n30- 
BaHHbIX MOJI€KYJI BOJbI (TaK Ke Kak HW B C/ly4ae MPHMCHeEHHA COMNPAKCHHDIX 
akueniTopos (1,%) *). 

Jl BHIACHEHHA POI MPOMEXYTOUHBIX MPOAYKTOB B IMpoOlecce BOCCTAaHOB.Ie- 
HHA HATpPata ObWI MOCTAaBJICH PAX OMbITOB MO OOJYYEHHIO pacTBOPOB TIP pasJH4- 
HbIX TeMmepatypax. Kak yxe oTMeyaoch paHee, B OO/lacTH TemMmepaTyp 
20-—90° BbIXOL HUTPHTa He MeHseTCA B pacTBOpaXx, HaCbILeHHbIX a30TOM (?,”). 
llo-BHMMOMy, TakOe H3MeHeHHe TeMIepaTypbl MaJlO BJIHAeT Ha OOpas0BaHHe 
KOHeUHBIX mpoxyKToB NO, u NO, no peakiun Ancipomopi\MonupoBaHnA 


* Bpeqenue compsxeHHoro akuentopa OH-paqukanop—raniepHha Mp STHX YCMOBHAX 
OIYYCHHA HE H3MCHACT Guor KOTOpbId ocTaeTca paBHbiM 10,5—11 3kB/100 9s. 
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(Grozy = 8 — 8,5 9xB/100 9B). OOmyyeHNe pacTBOpoB MpH Gomee HH3KH 
remnepatypax (40 —25°) mpwBoguT K YMeHbUIeHHIO Gnoz, AO 3HaveHH 
~ 2.5 9xB/100 298 *. IIpn faibHelitiemM MOHWKeHHH TeMMepaTypbl PpacTBOp 
BIWIOTh lO TeMMepatypbl 2XHAKOTO a30Ta GNoxy OCTaeTCA MpakTHYeCCKH NOCTOAH? 
nem (puc. 2, /). B pacrBopax, coylep»Kalllux KUCIOPOA (HaCbILAaJI Cb BO3/,YXOM)) 
3aBUCHMOCTb BbIXOJa HATPH- 


90/100 36 Ta oT Temmlepary pbl pactBopa 
ie $ MMe€e€T HECKOJIbKO HHOH BHI 
: (puc. 2, 2). Ilanenue BbIxone 
ee 5 ep HaunHaetca pu Oomee BBICO> 

8 5 a ae KuxX Temmepatypax u oOyc- 
Sp 5 JOBIEHO Take BsaNMOei- 
ke ne crBuem Oz2 Cc NpomexkyTou- 
ae _ 4 5 ra ae HBIMM MpofykTaMu BoccTa- 
By ar ee nal ai HOBJICHHA HHTpaTa. | 
J\aia onpeqeseHuA TOUHO> 

a a : i to moor feck ©=—« TO SHaNeHUS! Gyox B 3aMopo- 

" Moupyocm Go3b! —————~ XKCHHBIX PacTBOpax HeOOXO+ 


JMMO 3HaAHHE M€xXaHh3Ma a 


Puc. 1. 3apucumocts Gyos OT MoulHocTH osbI y-myue PeAadH MOMIOMLEHHOH SHEP) 
(norapudmuuecknti macmra6). 1 — pacrBop Hacpimen Bo3- THM HW B3aMMOJevCTBUA ie 
yxoM, 2-— pactBop uHacbilleH a30ToM, 3—pacTBop 3YIOULMXCHA pak aJIbHBI 
HacbilleH cmecbio razon N, mw Os c¢ 2,5% Kucnopoha mpomyKTOB Cc y¥eTOM M04 
Ee one ee ot oee BEPXHOCTHBIX apPeKTOB, 104 
CKOJIbKy 9BTeKTHKa lpey 
cTaBsiaeT CcoOoH cMmecb xKpuctaioB NaNOs u apna (‘). 

Ilpumenenue MeTOa SJICEKTPOHHOTO MWapaMarHHTHOrO pesO0HaHCa K CHCTEM 
HHTpaT — BOJa BO BpeMA OOJIYYCHHA YCKOPCHHBIMH 3JICKTPOHaMN MOSBOUMIE 
OOHapyXUTb MpH Temme- 
ee or —196 no 0/1038 
—70° pam npomexyrou- 10 
HBIX PpalWKaJIbHbIX I1poO- 


AYKTOB BOCCTAHOBJICHHA =| p 

HHTpaTa WwW aTOMapHbiit a 

Bowopon **. Ormeueno, S 

YTO MpOMexKyTOUHbIe pa- ae 

MK aJIbHbIe MpOLyKTbI 3 

ObicTpo ucuesaioT mocme & 

mpekpaulenua O6yYeHuA, =k 

M TeM ObIcTpee, YeM BITE 2 

TemlepaTypa 3aMopoxKeH- S 2 | 


Horo pacTBopa. Kpome 
TOrO, ObwWIO OOHapy2xeHO, 


4TO B 3€MOPOXKCHHBIX Pa- “60  -120  -80 —4f 0 40) 0” G 


cTBOpax HUTpaTa, oue- Temnepamypa pacmbopa NaNQ.—> 
BHILHO, B MeHbILe crene- 


HH MIpucyrerByior pagu- Puc. 2. Sapucumoctp GuNoz OT Temmepatypbl pactBopa. 
KaJIbl, OOpasytoulueca B J —pacrsBop HacbIlleH a30ToM, 2 — Bosqyxom 
3aMOPOXKeCHHOH BOE, KO- 

TOPBIe, M10-BHAHMOMY, BCTYIalOoT B peakIWHto C HOHAMU HHTpata. Orctoya B Ilep- 
BOM NnpuOvImKeHHH MOXKHO CUHTATb, 4YTO B JaHHOM CAY4ae Mbl HMe€eM Jeo 


C OMHOPOAHOH CMeCbIO KPHCTaJJIOB, Te MPpOUcxO_AT OObMHBIe paluKasib HbIE 
peakimn. 


* 
Bpixoy HHTpuTa Obl paccuuTaH B TIpelMoOOxKeHHU, TO 3aMOPOXCHHbIM PacTBop mpes- 
CTaBAAeCT COOOH OHOPOAHYIO CMecb KpUCTata0B mba u NaNOs. 


HK 
Konuentpayna H-atomos p Teicsua pa3 MCHbIle, YeM KOHWCHTpaluaA MpoMexkyTOUHEIX 
PalHKaAbHbIX MpOLYKTOB BOCCTaHOBJIeHMA HUTpaTa. | 
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M3 ckasaHHOro MOXKHO 3aKJIIOUNTb, BO-IIepBbIX, YTO OCHOBHEIe Mporeccsi 
BOCCTAHOBJICHHA HUTpaTa B 3AMOPOXKEHHHIX PaCTBOPaX MPOUCXOAAT WO pasMopa- 
*KUBAHHA UX [VIA aHaJIW3a Ha MpOyKTb! MpeBpalleHuA HUTpPaT-MOHa, YTO He 
corlacyeTcA C BbIBOJaMH HEKOTOPbIX aBTOpoB (°); BO BTOPbIX, HapAy Cc NpAMbIM 
AeHCTBueM Y-u3iy4ueHua Ha NOs , B 3aMOpPOxKeHHBIX PacTBOpaX, KaK Y2Ke OTMe- 
uanlocb (*,°), HMeeT MeCTO PaqNKaJIbHoe BOCCTaHOBeHHe HUTpata. B Aaspuell- 
IN€M C MOMOLIbIO MeToga QIIP npeanonaraetca Oouee AeTaIbHO H3YYUTb CBOLCTBA 
TIIPOME2*KYTOUHBIX IPOLYKTOB CHCTeMBI. 

ABTOPbI CUHTAIOT CBOHM JONTOM BEIPasuTb Oularo_apHOCTh coTpyqHuKaM 
Mucrutyta xumuyeckol dusnku AH CCCP H. SA. ByGeny, A. T. Kopunxomy, 
lO. H. Mosauny u B. H. MWlammesy 3a mpospeyenne pada ombiros m0 uccienoBa- 
HMIO PpayuKasOB C NOMOMIbIO MeToa SIIP Bo Bpema o6s1yueHua. 


Hayuno-neceqoBaTebcKHlt Tloetynuo 
@H3HKO-XHMHYeCKHH HHCTHTYT 11 XI 1958 
um. Jl. A. Kapmosa 


HWHMTHMPOBAHHAA JIMTEPATYPA 


1B.A.UWlapnatua, B..Opexos, M.A. Mpockxypuyuu, CoOopn. Jeicrsue 
HOHH3UPytOWlNX H3JIyYeHHii Ha HeopranHMueckue HM opraHMueckue cucrembl. M3y. AH CCCP, 
NODS Crp atom Ma AN lILp oC Ky pHi H, Bal. Oiprexcor, 2s. Be ba pleKo, Aw Me 
Yepuosa, Coopn. Hsoronbt uw u3nyuenua B xumuu, M34. AH CCCP, 1958, crp. 119. 
3B. A. Wlapnatua, B. I. Opexos, M. A. Wpockypuuu, Coopx. Delicraue 
HOHH3HPytOnluX H3yueHuli Ha HeopraHWueckue M opraHuyeckHe cucTembl, 3g. AH CCCP, 
1958, crp. 37. 4B. Aabrrammep, Pacuets 4 rpabuKa comaHbix pacTBopos, 1932, 
Lp ae LO} 5Z.M. Bacq, P. Alexander, Fundamentals of Radicbiology, 
London, 1955, p. 49. ® B. A. Wlapnartrou it, Tp. Iepsoro scecoio3H. coBeul. mo paya- 
WHOHHOM xumun, M34. AH CCCP, 1958, erp. 112. 
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Jloxnagm Akanemun nayk CCCP 
1959. Tom 124, Ne 6 


XHMHYECKAS TEXHOJIOFHA 
XHMHYECKAA TEAC 


A. HW. OKYHEB, A. K. KHPbSHOB u B. MW. CEPPMH 


PABHOBECHbIE YCJIOBHA BOCCTAHOBJIEHHA OKHCH WHHKA 
METAJIJIMYECKHM DKEJIESOM 


(I1pedcmaeaeno axademuxom C. H. Boavdxocusem 6 X 1958) 


OHUM 43 B3aMMOLelcCTBHH, ONpeAeAIOMULMX OTTOHKY WHHKa pH bIoMHH- 
1OBaHHH WHHKOBHCTHIX WWIaKOB, ABJIA€TCH BOCCTAHOBJICHHE OKHCH IWHHKa Me- 
TaJWJIHYeCCKUM 2Ke1e30M. OfHakO yCJIOBHA PaBHOBeCHA STO peaKIMH IKCHepH- 
MeHTaIbHO He w3y4eHb!. Mmeiwrces wiMlib KHHeTHYeCKHe ucceqoBaHHA (*) u 
3aBONCKHe HCMbITaHHA (7), Ha OCHOBAHHH KOTOPbIX yCTaHOBJIeHa 3HaUHTeIbHaA 


CKOPOCTb H TlOJIHOTa ee MpOTeKaHhdA. 
Ta6auna 4 


VMexoyupie TePMOJIMHAMHMYeCKHe JaHHbIe 


= oT ye 

CoeaHHe- PE cued a See 2h OSE aS eas Sepia Jur. 
ne 298 298 4 se ee seppaa ok HCTOUHHK 

Zp) 31200) 885/06) | 4,97 — = — 

ZnO — 83360) 10,40 | 11,74 1,28 | —2,180 |298—1000 @) 

Fe (y) o10)| 6560" | 4,89 3,00 — 298—1357 (°) 

FeO — 64500} 14,20 | 11,66 2,00 | —0,670 |298—1650 (8) 

FegO4 —266800} 35,00 | 41,17 | 18,82 | —9,795 |273—1065 ey 

ZnO- Fe,O3] —285600} 31,50 | 41,17 | 18,82 | —9,795 —- Ilo aHaoruu 

FegOu 


B HacTOALLeM CooOueHHH KPaTKO H3JlaratoTCcA Pe3yJIbTAaTbI IKCILEDHMECHTAJIb- 
HOTO HCCJICTOBaAHuA yCJlOBUH PaBHOBeCHA P€akIlLHH: 


Fe(rs) + Z00 (rp) = FeOns) + ZN (py, (a) 


KOTOPbi€ CpaBHHBaIOTCA C PaCUeTHbIMH JaHHbIMH. 

TepMogquHamuyecku aHasiu3 peakunu (a) WH MOOOUHBIX MpOlleccoB BBIMON- 
HeH MeTojom TemkuHa—lllBapumana (*) c ucnomb30BaHHeM aHHbIxX, MpHBeseH- 
HbIX B TaOl. 1. PesyabTaTb! ananusa 
cBeqeHbI B TAO. 2. 

VsmeHeune TepMOAMHAMHNECKHX MapaMeTPOB OKCMePpHMeHTAaJIbHOe M3 yu4eHHe YCJ10- 
peakuHH (4) NO pacyeTHbIM JaHHbIM BHH paBHOBecua peakunn (a) ocylect- 
BJIANOCb MO Me€TOQUKEe, HCNOIb3OBaH- 


VAG demina 7 


Pepa ce eAze Ig Kp Kp HOH pauee (4). 
HapeckH XHMMYECKH YHCTHIX Mpena- 
900 8358 | —1,56 | 2,78.10-2  PaTOB, B3xTbIX B CTexHOMeTpHyeCKOM 
4000 4897 | —0,84 | 1.44.40-1 OTHOLICHHH, NOMellalIucb B capcbopo- 
1100 1453. | —0,23 | 5,86.10-1  BbIe€ JONOUKH HW MpOKanMBauCb B TOKe 
1200 | —1960 | +0,29 1,95 OUMLLEHHOrO a30Ta B TeveHHe 15—45 mux. 


B HHTepBae Temnepatyp 800—1000°C. 
Pasmep peakIMOHHOl TpyOKH uM CKOpocTh rasa MO_OUpasuch TaKHMH, UTOOBI 
oOecneunBaucb yC/IOBHA, OTBeYaloMNe PaBHOBecHbIM. KosnuectBo BbIeuB- 
MerocA WHHKA OMPeNeNANOCh NoCe oMbITa NyTeM BSBeWIMBaHUA peakIHOHHOM 
CMeCH Ha aHaJIMTHYeCCKHX Becax. 
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PesysbTaTbI 9KCMEPHMEHTOB MIPHBeLeHbI B Tabu. 3 H Ha puc. |. 
IIpu usyyenun peaxiuu (a) Heo6xo_uMo ObWIO YUeCTbh BO3MOXKHOCTb Mporte- 


KAHHA NMOOOUHbIX peakwi, Hampumep: 


3FeO + ZnO = FesO, + Zr) 
2FeO + 2ZnO = ZnO- Fe,O3 + Zp) 


OKCIepUMeHTaJIbHbIe JaHHble MH PaCCYHTaHHble MO HUM BeVIMYHHBI KS AZ. peakuuu (a) 


Tabununma 3 


YOpblsIb Beca SheneaP ° 
T-pa, °C HaBeckH *, ne ee ea Kp Ig Ky AZ, 
Mr % 
800 0,6 0,036 4,07-10-3 —2,39 2560 
900 92 0,394 4,57-10-2 —1,34 1570 
900 6,0 0,256 3,02-10-2 —1,52 1780 
900 4,8 0,195 Zool Os —1,63 1910 
950 A 0,577 6,86-10-2 —1,16 1420 
950 9,8 0,400 4,84.10-2 —1,31 41600 
4000 Owe, 0,815 9, 78-40-2 —1,01 1278 
4000 19,8 0,910 1,07-10-1 —0,97 1238 


* Vcxomupili pec 2,57 mr. 


PacueTHble 3HayeHua AVA u Pz, AA peakunit (6) uM (B) 


Ta6Ouauna 4 


Peakuua (6) PeakuHa (B) 
t °C ° ° . 
AZ, Ig Kp Pin Bee Ig Kp P2n 
900 | 15266 | —2,845 | 1,43-10-3 15437 —2,821 1 ,99-1058 
1000 | 12740 | —2,192 | 6,92-10-8 12692 —2,179 6,62-10-8 
1100 | 10232 | —1,629 | 2,89-10- 10229 —1,628 2,35-10- 
1200 2740 | —1,000 0,10 7743 —1,149 09 AO e2 


(6) 
(B) 


TepmMoguHamnueckuit anamu3 peakuuit (6) u (B), pesybTaTbl KOTOpOrO Npu- 
BeeHbI B Tad. 4, MOKa3aJI, UTO NaBJICHHe WHHKA, Pa3BUBacCMOe IO 3THM Peak- 


WHAM, 3HAUHTCIbHO MeHbINe yupyrocTH mMapoB 
OocHOBHoro mponecca. Ilostomy B&aHAHMeM I10- 
OOUHbIX peakiMH Ha w3y4aeMylO MOKHO TWpe- 
He6 peub. 

CnelyeT, OHakO, OTMeTHTb, YTO PaBHOBEC- 
Hoe JaBJIeHHe MapoB WHHKa Mo peakunam (6) 
H (B) B HECKOJbKO pa3 MpeBocxoAuT yipyrocTb 
NapoOB STOO MeTaa pu CPbIOMHHTOBAaHAH U1a- 
KoB. IIpw u3BecTHbIX YCJIOBHAX 3TH B3aHMOJeH- 
CTBHA MOryT ObITb, N0-BHMMOMY, HCIOJIb3OBaHbI 
IA MpakTHyeckHx Ween. 


Puc. 1. 3apucHMocTb KOHCTaHT paBHOBecHA peak 
(a), (6) & (B) OT TeMnepaTypbI 


“9 oat 


1 


~O6 


| 


Oi? G76 G80 084 088 OR O96 


i Fy he Se 
7-10 


Kak BuyHO u3 puc. | mw CpaBHeHua aHHbIX Tan. 2 u 3, 9KCIepHMeHTaJIb- 
HbI€ 3HAYCHHA KOHCTAHTbI PaBHOBeCuA peakInn (a) YAOB/ETBOPHTebHO CoOBMa- 
AM Cc pacuerHbiIMH BeM4MHaMU. To 2Ke OTHOCHTCH MK 3HaveHHMIO A//,, Hali- 


AMCHHOMY MeTOJOM = o-(PyHKILMH: 


OMbITHOe 3HAYeCHHE COCTABHJIO BeCJIHUMHY 
4283 


50000 kan/Monb, mpotus 50644 Kas/Momb corjmacHo KaJlOopHMeTpHYeCKHM H3Me- 
penuaM. CkagaHHOe ClY2KNT KOCBCHHbIM JOKa3aTCJIbCTBOM OTCYTCIBHA BJIMAHHA 
MOGOUHbIX MpOleccoB 


TemnepaTypHad 3aBHCHMOCTb M3Me€HeHHA H3800apHOrO NOTeHIMala WH KOH- 
CTaHTbl PpaBHOBeCHA MOKET ObITh BbIPAKeHa CJICAYIOULMMU ypaBHeHHAMH: 


AZ; = 48697— 34,39 TF; 
10645 


IgKp =——— + 7,517. 
YpanbcKHH Hay¥4Ho-NcceqoBaTebCKHH Iloctynus10 
M MpOeKTHbIi MHCTHTyYT MeAHOM MpoOMbILUJIeHHOCTH 4 X 1958 


WHMTHPOBAHHAA JIMTEPATYPA 


1M. M. Jlaxepuuk, CoopH. HayuH. Tp. Hayuno-nccn. HHcT. uBeTH. meT., Ne 10, 
218 (1955). #2 A.H.Oxyues, B.M.Buabmos, H.T.CapxKkucos, Bwana. Lentp. 
MHcT. HHdopm. Muu. ueeru. met. CCCP, Ne 4 (81), 19 (1957). *M.X. KapanetTaeauu, 
Xumuyeckan TepMoqnHamuKa, 1953. 4A. HW. Oxyues, JI. A. Ilonogp kuna, JAH, 
107, Ne 1, 97 (1956). °©°9.B.BpuuKxe, A.®. KanyctTHucKku it, Tepmuyeckne kou- 
CTaHTbI HeopraHnueckux sBemects, MW3g. AH CCCP, 1951. ®O. Ky6amesBcexuii, 
9. 9Baunc, TepmMoxumusa B metannypruu, VWI, 1954. 
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Jloxnagqn Akayemunu nayx CCCP 
1959. Tom 124, N: 6 


XHMHYECKAA TEXHOJIOTHA 


H. 7]. TOMAUWIOB u FO. H. MAXAHJIOBCK HH 
MEXAHH3M AHOJHOFO PACTBOPEHHH METAJIJIOB B NOUBAX 
(ITpedcmaeaexo axademuxom B. H. Cnuyoinsim 6 XI 1958) 


IIpomecc aHOJHOTO PaCTBOPCHHA Me€TaJIJIOB BO BJIaxKHbIX NOYUBAX, TaK *e 
Kak H JIA JICKTPOJIMTOB, MOET ObITb NpeAcTaBJIeH oOuLuM YPpaBHeHHeM: 


mH,0 


Me + Met”. mH,O + ne, 


Te N€pBUYHOH CTauel ABJIAeTCA NepexO B MOYBEHHBIM ZeCKTPOJIMT HOHA Me- 
Tala. Ilockolbky aHOHbI mpowecc compopoxaerca rukpatalueli o6pasyr0- 
UlHXCH HOHOB MeTaJlJla, HeO6- 
XOJMMBIM YCJIOBHeEM ABJIAeTCA 
MipHcyTcTBue B MOuBe omperse- 
JI@HHOrO KoOIMueCTBa Bularn (+). 
SHauNTeJIbHOe H3MeHeHHe 
BJlaxKHOCTH €CTECTBCHHBIX PpyH- 
TOB MOXKeT B CHJIbHOM cTeneHu 
BJIMATb HA CKOPOCTb aHOJHOrO 
pacTBOpeHuA MeTaJIOB. Huxe 
IIPHBOJATCA pe3YyJIbTaTbI 9KC- - 
a el heamciamag nse ae Puce. 1. AnoqHaa TMomapHsalna wKeme3a B TecKe pa3- 
HHA Wpowecca aHOMHOrO PaC- yo Baaxunoctru: 1 — 20%, 2—15%, 3— 10%, 
TBOPeHHA 2xxee3a «APMKO» B ADI5% 51-25% 6 = 1% 

pale BUlaxKHbIX MOUB. 

Ha puc. | npuBezenbl aHOsHbIe NOJAPH3aLMOHHbIe KPHBbIC, MOJLyYYeHHbIe Ha 
*KEE3HbIX BICKTPOWaX B MecKe BuJlaxKHOCTbIO OT | no 20%*. YBnaxkHeHne Mmpo- 
usBofnocb 10% pactrBopom NaCl. V3 npupexeHHbix TaHHbIX BUAHO, YTO TIpH 
YMCHbIUCHMM BJla2KHOCTH MOUBbI MPOHCXOAUT CABHT CTal\MOHAapHOro MOTeHIMaa 
*KeIe3a B MOJOKUTCIbHYIO OONACTb H YBeIMYeCHHeE TOPMOXeHHH aHOAHO pe- 
akunu. AHalOrHunad 3aBHCHMOCTS HaOw/OAaeTCA WM B IIMHMCTHIX No¥BaX. Cule- 
JyeT 3aMeTHTb, YTO IPH YMeHbINeCHHH BaxKHOCTH MOUBbI OT 20% (momHOCTbIO 
HACbILLeCHHaA Bularou mouBa) Wo 5% XapakTep 3aBHCHMOCTH AaHOJHbIX MOTeHHa- 
JIOB 2K@€3a OT MWIOTHOCTH TOKAa CyleCTBeHHO He MeHseTcA. B nomysorapudMu- 
yeCKHX KoopyuHatax — E, lg i rpadwyecku 3Ta 3aBHCHMOCTh MpefcTaBJIAeTCA 
NPAMBIMH WapaJVJIGIbHbIMH JIMHHAMH, KOTOPbIC CMELLaIOTCA B MOJOXKUHTEIbHYIO 
o6laCTh MO Mepe YMeHBbINIeHHA BaxKHOCTH MOYBbI. CoxpaHenue slorapudmuye- 
CKO 3aBHCHMOCTH MOTeHI{Hala OT MJIOTHOCTH TOKa Ha XKee€3HOM 3JICKTPOJEe B 
yKa3aHHOM MHTepBale BaxKHOCTeH JaeT OCHOBaHHe MOaraTb, TO pocT TOp- 
MOKCHHA AHOAHOH peakIMH MPH YMeCHbUIeHHM B/axKHOCTH MOUBbI CBA3AH B 
OCHOBHOM C YMCHbINeCHHEM 3IEKTPOXHMHYCCKH AKTHBHOH MOBEPXHOCTH 3JICKTPO- 
lla, T. €. MOBEPXHOCTH, CMOYCHHOM MOUBCHHBIM 9/IEKTPOJIMTOM. YUaCTKH 2Ke ME- 
Talila, HeMOCPeACTBEHHO He CMOYeHHbIC 3IEKTPOMHTOM, HO Hecylue aycopo- 
ILHOHHbIC MWICHKM Baru, ABJIAIOTCA B 9JICEKTPOXMMHYECKOM OTHOLICHHH MeHee 


* TJorenitmauibl JaHbl MO OTHOUICHHIO K HacbIeHHOMy Me@HO-CyJIb(paTHOMy 3JICKTPOAy, 
MOTeCHILHal KOTOPOrO MO OTHOLIEHHIO K CTAHapTHOMY BOJOpOHOMy PaBeH 0,306 B. 
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AKTHBHBIMH VM CYIeCCTBEHHOPO B/IMAHHA Ha AHOLHYIO NOMApPHSallMIO 2%Kee3a MPH 
OTHOCHTCJIbHO BbICOKOM BJIaKHOCTH TOYBbI HE OKAa3bIBalOoT. | 

B menee BulaxKHbIxX mouBax (2,54 1% BaaxkHocTu) yxKe Mp HeOOJbINMX MIOT- 
HOCTAHX AHOMHOTO TOKa HaGwOaeTCH 3HAUHTeJIbHaA MOJAPH3YCMOCTb KeIE3-— 
Horo 9uleKTpoga (KpuBble 5 u 6 Ha puc. 1). B stom clyyae TOpMoxmKeHHe AHOLHOK 
peak HeOOXOJHMO CBASbIBATb C BO3HHKHOBCHHEM AHOJHOM MaCCHBHOCTH, 
TaK Kak XOpOllad a2pallMaA MOBePXHOCTH METAJJIa B MaJIOB/axKHBIX NOUBAX Oy-— 
mer oGseruaTb aHOMHOe MaccHBUpOBaHne *KeNesHoro aeKTpoga. Ilo asToH mpu- 
UHHe B JICPKUX MOUBAX, H OCOOCHHO MPH HH3KOM BJaxKHOCTH, T. €. B YCMOBHAX. 
3HAUHTCIbHOM MpOHHWaeMOCTH WIA KHCJIO- 
pola Bosqyxa (”), AHOAHbIM Mpolecc MOxKeT 
B 3A4M€THOM CTeMeHH TOPMO3HTbCS. 

Hakouell, B NOUBAX BOSJLYLIHO-CyXHXx, 
COMepKallluX JIMMIb H€3HAYHTEIbHOe KOJIH- 
YeCTBO BUJIaPH 3a CUeT aCOpOWHH BOAAHDIX — 
MapOB H3 BO3Ayxa, TOPMO*KeHHeE AHOLHOTO: | 
mpomecca MOxeT elle Goee YBEMUMBATLCA 
B pe3yJIbTaTe 3aMeVIeHHA Mpouecca rufpa- | 
TallMH HOHOB MeTasuia. Ha puc. 2 npuse- | 
JCHbI AHOAHbIC MOMAPH3alMOHHbIe KPHBBIe, 
MOJIYYCHHBIE Ha XKEMESHbIX BIEKTPOMAaX NOL 
alCOpOMHOHHBIMH MJICHKaMH BJlaru B aTMO- | 
ccepe 100% BaaxHOCTH B OTCYTCTBHE CJIO“ | 

g8 7 ana MOUBbI Ha, aHOJOM (KpuBasz /) u NOX C0eM — 

LAIEM necka (2) uv ruuubi (3) B 9TOM 2%Ke aTMOCHe- | 
ee gs x 
pe*. U3 puc. 2 BugHO, YTO aHOMHaA NOMA- 
Puc. 2, Aouad nonspusanua x%xene3a PHSY€MOCTb 2KeNIe3a B atmocdbepe 100% or- 
B atmociepe 100% orHocuTembHor BIaxK- HOCHTCJIbHOM BJla*KHOCTH B OTCYTCTBHE IIOU- — 
HOCTH B OTCyTCTBHe MouBbl (/) u mo Bbi M€HbIne, YEM AHOWHAA MNOMAPH3SYECMOCTb 
cmoem mecKka (2) ees (3) TommuHol » Tol Ke aTMochepe, HO Mok coe mecKka 
o WH, TEM Oomee, NOX cmoem rauHb. YBemu- 
YeHHE AHOLHOK NOAPH3YeMOCTH MOI c0eM 
MOUBbI, MO CpaBHEHHIO C OTKPBITbIM QJIEKTPOJOM, BO BulaxKHOH aTMocdepe He 
MOMKET ObITb CBA3AHO C IKPAHHPOBAHHeM TBEPAbIMH YaCTHILAaMH MOBePXHOCTH 
MeTaJlJIa OT pacTBopa. Hanpotus, HaM4ve TBEPAbIX YaCTHIL MOrIO Ob! cm0co6- 
CTBOBATb KaNHAIAPHOH KOHZeHCalluu Bularn (*) HM TeM CaMbIM OO/IeruaTb aHOHYIO: 
peaxunto. Ilo-BuyuMomy, yBeIMYeHHe AHOAHOH MoOApHsyeMOcTH MO MOUBOL 
CBA3aHO C TeM, 4YTO HaslMuMe COA MecKa (HIM TVIMHbI) Ha MeTasue 3aMeqiaer 
mpowecc Audpy3uu BOAAWbIX MapoB K PeaKIMOHHOH noBepxuoctu. IlocKombKy 
CONPOTHBJICHHE BHYTPeHHeH Audpy3uu BOLAHbIX MapoB B WecuaHO uv PIMHUCTOM 
mOUBaX HMeeT OOJbIy!IO BeMUHHY (7), CKOPOCTbh AHOMHOH peakIHM B 3TOM CJy- 
Yae MOXKET y2KC TOPMOZHTLCH CKOPOCTHIO TPaHcHopTa MOeKYyJI BOLI. ITO mpen- 
MOIOXRKEHHE MOLTBEPKMaeTcA TakxKe NOYYCHHbIM HaMH paHee aHasIOrH4HbIM 
YBCJIMYCHHEM AHOMHOM MOJAPHSYeMOCTH 2*KeNe3HOrO BIeCKTpOfa Ha BOsLyxe 
MO aCOpOuMOHHOH WIeCHKOH Bar C YMeHbIICHHEM BJIaxKHOCTH aTMO- 
ccbeppr (°). 

YBeIMYeHHE AHOAHOH NOMAPH3yeMOCTH C YMEHbILeHHeM BsaxKHOCTH MOUBLI,. 
KaK y2K€ YKa3bIBaJlOCb, CBASAHO HE TOJIbKO C POCTOM TOPMOXKEeHHA AHOMHO! pe- 
aKIMH B CHJIY NaCCHBAaIMH 3IeKTPOMa, HO M B SHAYMTEbHOM CTeleHH C COKPpallte- 
HH€M YBJIaxKHCHHOM 3JIeEKTPOXHMMYECKH AKTHBHOM Moulayu.Metragsa. Ilostomy 
BIOJIHE OYeBHAHO, YTO C YMeCHbIUICHHEM KOJIMUECTBa Bal B NOUBe MWIOULalb 
MeTaJlJla, CMOYCHHOTO 2JIEKTPOJMTOM, TakxKe yMeHbilaeTca. JlelicrBHTeIbHO, 
CCJIH He YUMTbIBATb COKPAalleCHHe AKTHBHOM MIOWaqM MeTaJwla, CTAHOBUTCA He- 
ACHBIM OOJlarOpaxKUBaHHe CTaWMOHAPHOrO MOTeHIMala %Kele3a HU CABUr aHOL- 
HbIX MOJIAPH3AaNMOHHBIX KPHBbIX B MOJOMKUNTEIbHYIO OONacTb (cM. pue. 1). Een 


* 
B 9ToM Culy¥ae NOUBa HaMepeHHO He YBAXKHAMACh, HW Ce BIAKHOCTS onmpeqeisach ycTa- 
HOBJICHHEM Ay{COPOLMOHHOFO PaBHOBECHA MeXKLY NOUBOH HM BAKHBIM BO3LYXOM. 
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ObI 3TO ABJEHHE ObIO CBA3AHO B OCHOBHOM C raccuBallueli MeTaJuia, TO HaGvIIO- 
WaeMad MouyorapupMuyeckad 3aBHCHMOCTb aHOHOrO NOTeHILMaa 2KeNe3a OT 
MJIOTHOCTH TOKa TaK2%Ke MCHAJACb Obl C BMAKHOCTbIO MOUBHI. OHaKO WIA BCeX 
MOB, BIVIOTh MO 5% BaKHOCTH, YON HakIOHa aHOMHbIX MOMApHZal\NOHHEIX 
KPHBbIX B MOMyMOrapudMuNyeCcKHX KOOPAMHaTax ocTaeTcA nocTosHHBIM. Ilo- 
BHAMMOMy, OOJlaropaxKuBaHHe MOTeHWMasla 2%Xee3a HeEOOXOMUMO CBA3bIBaTb C 
YBeJIMYEHHEM MJIOTHOCTH KOPPO3HOHHOPO TOKa Ha 3JIEKTPOXHMHYECKH AKTHBHBIX 
yuacTKax MeTawuia. 

Jia HCCHeLOBaHUA 3aBHCHMOCTH 3/IEKTPOXHMHYCCKH AKTHBHOM mMollalu 
MeTaJIJIa OT BJlaxKHOCTH MOUBbI Obl MPHMeHeH SJIEKTPOXUMMYECKHH MeTO pac- 
wera, MOCpeycTBOM Hu3MepeHHA udpe- TE cs 
PeHWWaJIbHOH EMKOCTH 2KeJIE3HbIX 3JICKT- 

POOB, HaxOMAULHXCA BO BJaxKHO MoU- 
Tlubhepenny- 

Be. Tak KaK @€MKOCTb 3JIEKTPONa MIPAMO NoNe | ButaxKHOCTH] “Anenaa em- | QeKTPOXHMH- 

MpONOPWMOHabHa 3eKTPOXHMHYeCKH — mn.| Mo, haem Han ndoLat 

aKTHBHOH mviouatu Metasmia (°), To, 

H3Me€pAA CMKOCTb B HaCbILeHHOH Bularol 


ss 4 20 310 1,00 
MOUBe, a 3aTeM B MOUBEC MEeHbILIeH Bjiaxk- 2 10 100 0,32 
HOCTbIO, MO?KHO IIpOCJIequUTb COKpalliie- 2 i) ~, 50 0,16 
HH€ aKTHBHOH I[vlollayu 21eKTposa. Pie iO uD 0,04 


B ta6a. | npuBezeHbl BeMIMHbI Ludde- 

Pe€HUHaIbHOH EMKOCTH 2%KeNe3HOrO WIeKTPOMa B MeCKe PasJMUHOH BJIaxKHOCTH. 
M3 npupemeHubix B TaO. | WaHHbIX BUHO, YTO CEMKOCTb 2KeJe3HOFO 3JIeKT- 

pola yObiBaeT C yYMeHbIIeCHHeM BJaxKHOCTH NoUBbI. Ecuin CYnTaTb, YTO B MoUBe 

20% BulaxKHOCTH BCH MOBEPXHOCTb MEeTaJa ABJIACTCA BICEKTPOXHMMYECKH ak- 

TUBHOH, TO OTHOLCHHE EMKOCTH JJICKTPOJla B JIIOOOH NOUBe K EMKOCTH S/IEKTpOLa 


0 


G8 O4 g G4 Gb ta 
Ug 2 (ma/em2) ———>- 


Puce. 3. AnoqHad nomApUsallua wKemesa B MecKe pasHOH BaK- 

noctu: 1 — 20%, 2 —10%, 3 —5%, 4 — 2,5%; Ja u 16 ne- 

pecuuTaHbl 43 24 3c yyeTOM 3eCKTPOXUMMCCKH AKTHBHOM 
mvoua 


B roupe 20% BuaxKHOCTH OMpesemAeT OMIO BICKTPOXHMHYECKH AKTHBHOH M10- 
alu Ha eHHHILe BUAMMOH NOBePXHOCTH 3eKTpOa. 

Ha puc. 3 npHBeseHbl aHOAHbIe NOMAPHZaLLHOHHbIe KPMBbIe B Nodyorapud- 
MMYeCKHUX KOOPAMHAaTaXx, MOJYYeHHbIe B HCCeCAOBAHHbIX MOYBaX Ha STHX KE 
amekTpoyax. Ilo Mepe yMeHbIeHHA BlaxKHOCTH aHOsHbIe KpuBble (/—4), mp 
pacuere Ha BHJMMY!O MOBEPXHOCTb, CMeMLalOTCH B MOJIOXKUTEIbHYIO OGAaCTb. 
OyHako, CCIM MpoHsBecTH MepecueT Ha BICKTPOXHMHYCCKH AKTHBHYIO MJIOMLab 
MeTalWwa, HCHOMb3yYA WaHHble Tao. 1, TO AHOMHbIC NOMAPUSALMOHHBIC KPUBbIC 
quia mecka 5 uw 10% BaaxKHOCTH TOUHO yKJaQbIBalOTCH Ha AHOAHYIO KPHBy!0 MIA 
necka 20% BalaxkHocTH. STO 3HauHT, YTO MPH YMeCHbINeHHH B/laxKHOCTH MOUBBI 
M€XaHH3M AaHOJHOrO Mpollecca He H3MeCHACTCA, a CABUT NOTeHIMaa B MOOAH- 
TEJIbHYIO OOMACTb CBA3AH C POCTOM MWIOTHOCTH MOJIAPH3ylOUlero TOKAa 3a CCT 
YMCHbIICHHA SJIEKTPOXHMHYCCKH AKTHBHOM MlOWaq MeTavla. B Meuee BJlaxK- 
HbIX MouBax (HanpuMep 2,5%, KpuBas 4) aHOAHaA MOVAPHSallMOHHAA KpuBaA, 
pH wepecuere Ha AaKTHBHYIO MOBEPXHOCTb, He yKJafbIBacTCA Ha oOilyIo0 KpH- 
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Bylo (/), a exKUT Hue ee. OTO CBHIETEIbCTBYeT O TOM, UTO He BCA aKTHBHAaA 

MOBEPXHOCTb MeTaJIa MoxkeT (byHKUMOHMpOBaTb aHOHO. EMKOCTb s3amaccu- | 
BUPOBAHHbIX YUaCTKOB MeTaJIJIa BKOUaeTCA B H3MEPCHHYIO EMKOCTb /eKTpPOMa, | 
OJHaKO IIpOTeKaHHEe AHOMHbIX MPOWeccoB Ha HUX 3aTPyAHAeTCA. CueOBaTeIbHO, 

B MaJIOBsIaxKHbIX MOUBAX JOA AHOHbIX yUaCTKOB ele Oomee CoKpallaercs. 

3 mpupexeHHoro MaTepuaa BUHO, UTO C YMCHbINCHHEM BJIaxKHOCTH TOU- 
BbI IWIOTHOCTh TOKOB CaMOpPaCTBOPeHHA YBEJMYHBAeTCA B CBA3H C OOerYeHHeM 
KaTOAHOrO Mpomecca (1), a CTaMOHAaPHbIli NOTeHWHaJ wKelesa CABHraeTcA B MO- 
JIOKUTEIbHYIO OGaCcTb 10 O6uleH KpuBol J (cM. puc. 3). Takum oOpa3oMm, pu 
pacuere Ha aKTHBHY!0 (HeMOCpeCTBEHHO yBJIaxKHEHHY1I0) AHOLHYIO MOBePXHOCTb 
*KeI€3a CKOPOCTh KOPPO3HU C YMCHbINeCHHEM BJIaxKHOCTH NOYBbI YBeIMYMBAaeTCA. 
IIpu pacuere Ha BUUMYIO NOBEPXHOCTh CKOPOCTb KOPPO3HH Oy eT yBeIMYHBATbCA 
TOJIbKO JOTEX Op, NoKa OOvlerueHue KATOAHOrO NM porecca Sy eT MpOTeKaTb OnicTpee | 
COKpalleHHA aKTHBHOH niomalu. [pu RambHetimem xe YMCHbILeHHH BJ1axKHOCTH © 
B CHJIY WaCCHBallMH OCHOBHOHM MOBePpXHOCTH MeTaJIIa COOMA CKOPOCTh KOPPOsHH | 
MeTalia OyjleT YMeHbIlaTbCcA. 


VucrutyT dusnueckoh xHMHH Tlocrynusio 
Axayemun HayK CCCP 3 XI 1958 


IHTHPOBAHHAA JIMTEPATYPA 


Ie eo Meal OMB. Cie XiMene2Oy Bele eloO m (LOOM): mes Hise Mon Mear tino wss 
[OEM uex aairo Be Kk Mi, MATHS 107) ANo6 653. (1950)5 Eel On antunonss 
1O.H.MuxatinoscxKuit, JAH, 110, Ne6, 1026 (1956), *T.B. Axkumos, Teopua 
HM MeTOJ[bI HcceqOBaHHA Koppo3suH metTamos, M3na. AH CCCP, 1945. 5° A. B. JImxKos, 
ABaeHHA MepeHoca B KaNHMNApHoO-MopucTHIx Temax, M., 1954. ® A. H. Op ymxKuH, 
Me Sat rounkuh,3.A.Woda, B.H. Ka6aunos, Kunetuka 9e€KTpOmHbIX Mpoleccos, 
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Hokxsann Akanemun nayx CCCP 
1959. Tom 124, N 6 


TEOJIOrH A 


JI. A. PYCHHOB 


CTPYKTYPHO-TEKTOHHYECKAA KJIACCH®HK ALMA 
®OCPOPHTOBbIX MECTOPO)KAEHHH 


(ITpedcmaeneno axademukom H.C. Iamcxum 16 X 1958) 


Hiayyenne pacnpeseienua cboctbopuTosbix 3ae@xKel B 3aBHCHMOCTH OT TeK- 
POHHYCCKUX CTPyKTYp NoOKa3biBaeT, 4TO KaxKOHM KPyNHOH TeKTOHHYeCKOH 
-TPpyYKTy pe COOTBETCTBYIOT OCOOHIe ycIOBHA OOpas0BaHuA cboctbopuToB u CBOeOb- 
JASHLI XapaKTep coc*opuToOBEIX 3aexKel. DTa CBA3b, KOTOPaA HaxOMUT Mps- 
MO€ OTPaxKeHHe B OCHOBHBIX MPOMbILMVICHHbIX MOKa3saTeAX MeCTOpOxKTeHuH, 
1O3BO/IMJIa MONO%KHTb B OCHOBY MpeliaraeMoH Jasee rpynmupoBKu cocdopu- 
OBbIX ME€CTOPOXKACHHH MMCHHO CTPYKTYPHble MpH3Haku. 

B HacTosee BpemaA OOMLENPHHATO TemeHue CPocopuToBbIX mMecTOpoxeHuii 
AOPCKOFO TIPOMCXORKMCHHA Ha TeCOCHHKJIMHAJIbHbIe HU TWwIaTPOPMeHHbIe. OHaKo 
‘axklad W3 9THX py OXxBaTbIBaeT HHOra MeCTOPOKACHHA, PasJIMUHbIe 10 
BOHM MOKa3aTeJIAM. 

Tak, cpequ MecTOpoxwKeHH TeOCHHKJIMHAIbHbIX OOAaCTeH pe3KO BbILemA- 
oTCA MeCTOPOXKAeHHA COOCTBeEHHO OOJIaCTH TeOCHHKJIMHaIbHOrO mporn6a, c 
[X KPYMHbIMH 3aJI@xKAaMM BbICOKOCOPTHbIX coccbopuToB (MecTOpoxeHHA palio- 
op Manoro Kapatay u CKkasucTpix rop) u MecTropoxeHuaA OOJlacTH KpaeBoro 
(poru6a, HeECOM3Me€PHMO MeHbIINX pasMepoB u XyWIero KavecTBa (MecTOopoxKje- 
ma Kapatara, Crepauramaka, CemeyKa). Crouib Ke pe3KO pa3JIMYHbI 10 XapaKk- 
epy doctopuToHOCHOCTH MeCTOPOXKACHHA MOJONLIX WH ApeBHHX MlaTpopmM. 
oee TOTO, B Mpeselax TOMbKO MOMOMbIX MWAaTPOPM BbIAeIAIOTCA OOacTH, pa3- 
WUHbIC MO CTPyKTYpHOH OOcTaHOBKe. OHH 3 HHX —C YHaCIeqOBaHHOK 
TpyKTypoH ocHopanua (TyHuc-AuxKupcKue MeCTOpOxKeHHA) OTMWYaIOTCA Ha- 
YUICHHbIM 3a1eraHHeM MIaCTOB HM BbICOKHM Ka¥eCcTBOM (poc*opuToB, Apyrue 
e3 TakOro yHacleqoBaHua (poctbopHToHocHad tbopMalluA XayTOpH, NosyocTpoB 
lopuya) Mpu CMOKOMHOM gameraHuH XapakTepusylorcaA Tem, 4TO docco- 
HWTOBad CBHTa HX pa3syOoxwKeHa KaCTHYeCKHM H KapOOHATHEIM MaTepHaJIOM. 
HakKO M Te, WH Apyruve XapakTepw3yloTcA OYeHb KPYMHIMH MacuITaOaMn 
ocaToHakoOnJIeHHA. 

K THMHUHBIM MeECTOPOKMEHHAM JPeCBHHX MNaTPOpM, KOTOPble pacioJara- 
TCA B OKPaHHHbIX YacTAX CHHEKIM3, OTHOCATCA EroppescKoe u BatcKo-Kamckoe 
ecropoxjenua (MockoBckad CHHeKIH3a), OOMMMPHAaA Mosmoca paciipocrpaHenHuA 
>HOMAHCKHX (poctpopuToB Ha ceBepHot okpauHe J[HenposcKo- LoHelKon Ba MHbI 
YKPaHHCKad CMHEKIM3a) HU Up. 

CrpykTypHO-TeKTOHMUeCKad OOcTaHOBKa OOYCJIOBIMBaeT PasBHTHE TeX HH 
HbIX JIMTOOrHYecKUX opmatnH. Ilo H. C. Wlatckomy, Avia PeocHHKJIMHaJIbHBIX 
oc(pOPHTOHOCHEIX GOacceliHoB XapaKTepHa BYJIKaHOreHHO-KpeMHHCTaA copMa- 
4A, JIA galexel Ha MOMObIX MarbopMax — TeppHreHHO-KapOoHaTHaA, a 
I J\peBHUX mviaTopM — rlayKoHUTOBad. OnpeyeeHHbIM dopMalluiM, B 
O10 OUePeb, CBOMCTBCHHA ONpeneseHHad TeKCTypa POCPOpHTOBHIX MAaCTOB. 
aK, B TCOCHHKJIMHAIbHbIX, KDCEMHHCTBIX CPOPMallHAX IpeoOsaaroulee 3HAYeCHHe 
feioT (occopuToBble MacTbl CO CMMOMIHOH, MaCCHBHOM TeKCTYPOH (MecTo- 
»knenua Manoro Kaparay); B TeppHreHHo-KapOonaTHbIx (PopMal\HAX MOJIO- 
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| TJlayKOHHTOBOH (ecuaHo- WIM PIMHMCTO-rlayKOHMTOBOM) (opMallHH ApeBHH? 
mularopM — KOHKpelMoHHbIe cocopuTbl, THMMYHbIE MWA OouIbLUIMHCTB 
MecTopoxkjleHHH Pycckol mulaTpopMbl. ‘ | 

Y2xKe MIpHBeeHHbIe 3eCb MPHMepbl THMMYHbIX MECTOPOXKEHHU YKa3bIBalo 
Ha TO, UTO MacwTaObl coctbaroHaKOMeHNA HM KayeCTBO (POcPOpuTOB pa3/IM4IHB 
JWI OCHOBHBIX THMOB MecTopoxKeHHH. K mMowO,bIM MlaTpopMaM MpvypoweHe 
OFPOMHbI€ CKONJICHHA BbICOKOCOPTHBIX CocPopHTOB C COsepxKaHHeM 27—31% 
P2Os (AmKup, TyHuc, MapoxKo). Takum 2xe BbICOKHM Ka¥eCTBOM MH KPYyIIHBIME 
3anacaMH MOpALKa MUJIIMapqOB TOHH XapaKTepuMsyIOTCA TeOCHHKJIMHAJIbHbIC 
mecTopoxkeHua. B cHHeKsIM3aX Ha A[peBHUX WaTpopMax OTaralHcb MaJIOMOLL: 
HbIe (POCPOPHTOBbIe WiacTbl, KOTOPble pacipeseMAOTCA Ha OFPOMHbIX MJIOUULa: 
WAX. Samacbl UX OFpaHHUMBaIOTCA COTHAMH MMJIJIMOHOB TOHH, a COflepxKaHue 
P2Os B MpOMbIMWIeHHBIX poctbOpuTOBbIX MuacTax KoMeOeTcA OT 7—8 Jo 15% 
Hakonell, wit MecTOpoxeHHi KpaeBbIx NporuO0oB XapakTepHO HEBbICOKOE Fr 
OUCHb H3MeHYMBOeE KayecTBO (oc*tOpuTOB, Malad HW HeBbILepxaHHaA MOLLHOCTE 
cBuTbl. HecmoTpsA Ha TO, YTO MeCTOPO*KAeHHA MoceqHeH KaTerOpHu HaHMeHeé 
W3yUeCHbI H TPyAHO CyTb O 3amacax, KOTOPble B HX COCpeOTOYeHbI, MpecTaB 


Kuaccudukauua cdboccdopvHToBblx MecTOpoxeHHH MO TEKTOHHYeCKHM TIpH3HakaM 


Ta6auua 1 | 
| 
| 


Xapaktep TeKTOHHYe- Hble @opMaluHn TekcTypa IlpospneHna TIpumeppt 
CKHX HapymeHH cboc- (no H. C cbocdopu- MeTaAMOp@uH3Ma cdbochopuToBpix | 
MopuToBpot 3anexu IlatcKomy): TOB cdochopuTos 3auexkelt 
Cumbyaa cKlaqua-| By.mKaHo- Maccus-| Ha Hexoro-| Kox-cy, JixKa- 
toctb. IJamenue tboc- | reHHO-kpeM- | Haat pbIxX yyacTKax | HbI-Tac, Kox- 
TeocuH- | @opuwtoBoro fiviacta | HuCTast (bocopurbl Tou, Axcaii, y- 
KuHa | MO] yrsiom Gosee 40°. MeTaMopcu3o- | JIakTay WM Ap. # 
MuorouncuieHHble BaHbl (Mecta- | Manom Kaparay. 
pa3pbIBHbIe Hapylle- MM JO allaTH- | CkamuctTbie ropsi 
HHA Ta) 
Cna6ant ckaqua-| Kpemuucto- TouKo- — Crepautamak | 
TOCTb. YIJbI Mafe- | M3BecTHAKO- | cOMCTaH | 
HHA MeHee 40° Bax | 
Kpaespie 
IporHOsl CuubHad ckaqua-| Teppuren- 3SepHu- _ Kaparar (Tuc: 
TocTb. YruJbl naye- | HO-“sBecrHa- | cra capcKHl xpe6eT); 
HHA Gosee 40°. Pen- | koBaa 
KHe Pa3pbIBHbIe Ha- 
pylleHua 
cae 
o 
ise) Qu 
efel Cc 
acacn: WIbHast Ck saya Teppurex- SepHu- — TyHuc—Amxup 
= Sas TOCTb (boc*opuToBOli | HO-H3BeCTHA- | cTaA 
8) 95 &| sanexn KOBaw 
Sh eee) 
x cae 
Ele 
o| « 
3/84 
H/ Sae 
B/S 4TH TOPH30H- eppureH- Sepuu- — PDaopuyja 
=| 3 28| TanbHas (bocdoputo- | Ho-H3BecTHA- | cTad 
oO &| Bax 3aylexKb KOBasA 
12) 
ag? 
o 
1O 3) 
Upepuue Topu30utab Hoe [naykoun- | Konxpe- os Mectopoxje- | 
mulaT- | 3aleranHe docopu- | Topas IMOHHaa Hua Pycckoli “4 
opmbt | ToBoro nuacra CuOupeKoi mar- 
opm H ap. 
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JIACTCA, TEM HE MeHEe, MWesecOOOpasHbIM BBIJeIHTb HX B CaMOCTOATEIbHYIO 
rpynny HavMeHee BbIepxKaHHbIX, MaJIOMOLLHbIX MeCTOpOxeHHL Cc cboctbopuTamu 
HM3KOrO KaueCcTBa. 

IIpequaraemaa rpynnuposka* doccbopuTospix mecropoxyennii (Ta6n. 1), 
B OCHOBY KOTOPOM MOO%KeH CTPyKTY PHO-TEKTOHHYECKHH WpH3Hak, MO%KeT HMeTb 
NpakTHYeCKoe 3HAYEHHE JIA LabHeHWero HalpaBseHHA MONCKOB HW paspaOoTKu 
METONOB Pa3BeQOUHbIX PpadoT Ha cocdopuTb! MopcKoro nponcxo*weHHA. 


Tloctynuso 
15 X 1958 


UWMTHPOBAHHAA JIHTEPATYPA 


1 J], A.Pycuuos, Vas. Burcu. yueOupix 3apeqennii, Teonorus 4 paspenKa, Ne 2 (1958). 
27H. C. IWlarcxKuia, Joka. cosem. mo ocagounbim nopogam, B. 2, Ory. reou.-reorpaduy. 
HaykK AH CCCP, 1955 


* TlonoKeHa aBTOpOM Ha Hay¥HOi KoHndepenynH MocKoBckoro reonoro-pasBeqouHOoro 
uucTHTyTa B 1956 r. 
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Tornangn Akawemuu Hayk CcccP 
1959. Tom 124, Ne 6 


TFEOJOLHA 


r. TM. TAMPA3SS1H 


OB OJHOM OCOBEHHOCTH PACTIPEAEJIEHHS 
HE®TEFA3O0BbIX MECTOPO)KJEHHWM Aszep6CCP 
VW FA3OBbIX MECTOPO)KAJEHHM PCCP 


(IIpedcmasaeno axademuxom J]. B. Haauekunoim 28 VI 1958) 


PaccmoTpenue pacnpeyeienua He*TAHBIX HM rasOBbIX MecTopoxeHul Asep- 
6alisKaHa BbIABJINe€T MHTepeCHy!0 H BaxKHYIO OCOOCHHOCTb, CBA3aHHYIO, M0- 
BUJMMOMY, C TeOTCKTOHHYCCKMM Pa3BUTHeM JaHHOl OOACTH MU, BO3MOXKHO, 
HMeIOULYIO 3HAUeHHe H JA pyrux HedrerasOHOCHbIxX OGulacTeH. 

BaxkHelilime BbIABJIeHHbIe HePTAHbIe HM rasoBble MecTOpoxseHun Asep6alt- 
yokaHa upwypouusaiotca K AjpKukaOy1-MapfakaHckomy IJlyOMHHOMY pa3pbIBy, 
MpoxoqAlleMy c 10ro-3amaqa Ha ceBepo-BocToK uepes Huxne-Kypuucky1o 
HH3MeHHOCTb, Ko6nicran, Ammepouckua nosyocrpop u AnuepoHcKHi apxume- 
jar (pac. 1). K Ayoxuxady-Mapyakauckomy TJlyOMHHOMY pa3pbIBYy, ABJIAIO- 
UleMyCaA WcKOMaeMbIM (HeEOreHOBOe HM AHTPOMOreHOBOe OCaKOHAKOMVJIeHHe 3a- 


KPbIIO HM 3aByaJIMpOBaJIO STOT paspbIB), IpHypoveda TakxKe HawOoslee MOLLHAaA 
rpxaAseBysiKaHH4ecKad 30H (3). 


Byomb AyxKuKkabya-MapyakaHcKoro YulyOMHHOTO pa3pbIBa, MpOTAKeH- 
HOCTbIO B IIpesemax paccMaTpHBaemol TeppuTopuu BoctouHoro A3epb6aliaxKaHa 
B 150 KM, HaMeyaeTCa y3Kaxi MO10Ca WIMpHHOH Bcero B 20 KM (5—8 KM K ceBepo- 
3anafy u 12—15 km kK 1Wwro-BOCTOKy OT pa3pbIBa), K KOTOPOH mpHypoueHo a6- 
COJOTHOe OOJIbUIMHCTBO H3BeCTHBIX HePTAHBIX HM Ta30BbIX MeCTOPOKTeHHK 
Bcero A3epOaiiyoxana. Ilo annem Ha 1957 r., HetbraHble MecTOpoxyeHuA, pac- 
MOJIOMEHHIE B STOH MOsOce, Ramu 96,7% BceH WOObITOH B TeyYeHHe cTONeTHA 
Hepru AsepOaiyxKana. B stom, AmKuKaOy-MapfakaHcKoM, mosce Hedprera- 
SOHAKONJICHHA PacilO/O*KeHbI HE TOJbKO HawOosee OoraTbie HepTaHbie HU 
ra30Bble MCCTOPOKCHHA, U3 KOTOPHIX y2Ke MOyYeHa MOUTH BCA NOOwINa HepTu 
B AsepOalyxane (96,7%), HO B HeM CKOHWeHTpupoBaHO 79% HbIHe H3BeCTHBIX 
gallacoOB HepTH pecnyOHKH (MOATOTOBJICHHbI, pa3BeqaHHbIli H BHUMbIl 3a- 
machi). Bomee Toro, OTKPbITBIe B NOceqHHe FOAbl KPyMHble HedbTAubIe MeCcTO- 
pomyenun (Kroposgar, Mumosyzar, Kanmac) u kpynueliuiee ra30Boe mecropox- 
qenue crpanbl — Kapagarckoe pacnolowkenbl Kak pas B AmxKuka6ya-Mapya- 
KAHCKOM Nosce He*pTera30HakOMJeHHaA *. 

OctTaIbHbIe HedrerasoBbie MecTopoxyenua AsepOaliqxKaHa, M3 KOTOpBIX 
WoOObITO OcTaJIbHOe KOmMYecTBO HepTH (3,3%), mpHypoveHbl K cTpyKTypam, 
OCJIOXKHEHHbIM OOBIYHO KPYNHBIMH TeEKTOHHYeCKHMMH pa3uioMamn **, 

SoHbI pasIOMoB mepecekarior AmKuka6y-MapaakancKHi rayOuHHbrit pa3- 
pbiB (HM COOTBeTCTBYION\HH OAC Heirera3oHakOMseHHA), C KOTOPEIM OHH, 


* PaccmaTpuBaemble oOmlereoperuueckne mpescTaBseHuA, cBa3aHHBIe c pacnojoxeHHuem 
HepTAHbIX H ra30Bblx MeCTOPOKAeHHH u opMMpoBaHHeM B HUX 3aeExKell HepTu H rasa, mo3Bo- 
JAIOT YBEPCHHO CynTATb, YTO B Npezetax AnKuKaby-MapfakaHcKoro Mosca HedrerasoHaKon- 
JIeHHA PactowaraioTca HW APyrHe MOKA He BIABJICHHbIe HEPTAHBIC H B OCOOeHHOCTH Fa30BbIe MeCTO- 
poxenua. 

** Hepranpie Kamuu u cocequue moulaqu Haxonatca OJHOBPeMCHHO Ha Ce€BEPO-BOCTOUHOM 
MPOOJLKCHHH BBIABJICHHOrO aBTOPOM BakuHckoro rayOuHHoro Bana, Mpoxog_amero B 40—50 Km 
toro-Bocrounee AjoKuka6y-MapfakaucKoro ray6unHoro PaspbIBa M Mpocrupaioueroca mpu- 
Me€PHO B TOM 2K€ Ce€BepO-BOCTOUHOM HallpaBsieHuH. 
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e g 179. Aptema 
8: E 
Ao Kunoh 


Heptstibie 
KaMHH * 4 


Puc. 1. Kapra pacnpefenenua Hedrera3opbix MecTopomeHuli Boctounoro Asep- 
OaliKaHa HM TEKTOHHMYeCKHE pa3spbIBbI (pagsombl). A — AjKuKka6yn-MapnakancKuh 
rayOHHHEIM pa3spbIB H Mpuseraiomn K HemMy Nosc Hedrera3onakonenuas; 5 — pax- 
HeHIUHe 30HbI KPyMHbIX TEKTOHHYeECKHX pa3zsiomMoB; B — kpylinelilue, cpequne Hu He- 
3HAYHTeJIbHbIC He@TAHBIe (a) uw ragoBble (6) MecTopomeHHa. Mecropoxyenua (m0- 
mau): 1 — BanaxaucKoe, 2 — Ca6yHunuckoe, 3 — Pamannuckoe, 4 — Cypaxan- 
cxoe, 5 —- Kapauyxypcxoe, 6 — 3pixcxoe, 7 — Toycancxoe, & — IJecuanpi, 9 — 
Buxuucxoe, 10 — MautaruxcKxoe, // — by3opuuucKkoe, 1/2 — Kanuuckoe, 13 — 
Tropxaucxoe, 1/4 — 3pIpuucxoe, 1/5 — MapyaxaucKxoe, 16’— Bauxa Jlapsuna, 
17— Cesepo-AptemoscKoe, /8 — }Oxuo-Aptemosckoe, 1/9 —{Ttoprsano-mope, + 20 — 
Kamuu J puropexxo, 2/1 —o. Kuno, 22 —YTpsasepanx conxa, 28 — Hedraupie 
Kamuu, 24 — Ktopyaxaucxoe, 25 — KupmakuucKoe, 26 — BuuyaraguucKkoe, 27 — 
Uaxuaraapcxoe, 28 — Xypyanancxoe, 29 — Cynytenunckoe, 380 — Bosyarcxoe, 
381 — Ia6angarckoe, 382 — AtamxKuuckoe, 33 — Ily6anuucxoe, 34 — AcamaubeKan 
Qomuna, 85 — Buonaii6atcxoe, 86 — JIox6atTauckoe, 87 —Ilytuxcxoe, 88 — Kyuxa- 
HHHcKoe, 389 — Keprescxoe, 40 — KuisbintenuucKoe, 41 — UlourapcKxoe, 42 — Ca- 
pbinya-lonbOaxtckoe, 43 — Kapasii6arcxoe, 44 — Tesmexckoe, 45 — Kapapyar- 
ckoe, 46 — AnaptcKkoe, 47 — IlIuxuxauuckoe, 48 — Muayoxux-Muarunxcxoe, 49 — 
YranbruucKoe, 50 — Parumcxoe, 5/ — Ueungarcxoe, 52 — YmO6aKuxckoe,| 53 — 
BocrouHo-AmxKusenuncKoe, 54 — Jlonry3ypixcxoe, 55 — Tyoporaiicxoe, 56 — Ka- 
Hu3anarcKoe, 57 — Manoxauu3aparcKoe, 58 — Bappigauicxoe, 59 — Conoxaticxoe, 
60 — Afipantexsuckoe, 6/ — Kotypgarcxoe, 62 — J{amruapcxoe, 63 — Ilupcarar- 
cxoe, 64 — Kanmacxoe, 65 — Muwopgarcxoe, 66 — Kroposgarckoe, 67 — Xapa- 
mMuHCcKoe, 68 — Ba6Oa3zanan-Jlypopgarckoe, 69 — Xuanuncxoe, 70 — Hedreyanuu- 
ckoe, 7/ — Bangopancxoe, 72 — Banxa Maxkaposa, 73 — Cepora6aycKoe, 74 — 
Uounarap-3opatcxoe, 75 — Cuasanb-Hapgapaucxoe, 76 — CaagancKoe, 77 —Amup- 
xaHuucKoe, 78 — Matpacpl, 79 — Uaparan 
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OKa3bIBalOTCA CBA3AHHBIMH Ha TyOHHe BO3MOXKHbIMH ITYTAMM MurpallHH rasa 
WM HepTH M0 HMM. : 
Takum o6pa30M, NOTH Bce HeTAHbIe M TasoBble MeCTOPO*KACHHA Asep6ait- 
IvKaHa CBa3aHbI C 30HaMH KPYMHDIX pa3pbIBOB, Cpe KOTOPbIX OCOOeCHHO BBIJe- 
aiseres Ayoxuka6yi-MapqakaHcKhi riyOuHHbId paspbIB, K KOTOpOMy IIPHyPO- 
YMBaeTCA B COBOKYIHOCTH cBbIIe 90% Bcel MOObITOH H HbIHe H3BECTHOH OCTAB- 


te 


Puc. 2. OO30pHad KapTa pacmpeyeneHHa BamHeHWIMX Ta30BLIX MecTOpomseHult 
PC®CP. A — Kpacuogap-PomaltkuHcKad Tra30HOCHad 30Ha. a — CBOOOAHHIH ra3, 
6 — pacrBopeHublii B HepTu ra3. Barkuelwiue mecTopoxgeHua: J — Anacracnes- 
ckoe, 2 — Tpouykoe, 3 — AnexcaHgzposckoe, 4— Kanescxoe, 5 — Cesepo-Craspo- 
‘Tlompckoe, 6 — Ilenarnagqunckoe, 7 — KyryaptuucKkoe, & — PacuiepatcKoe, 9 — 
Kopo6xoscxoe, /0 — CayutmucKoe, 11 — Bepxosckoe, 12 —JIunescKxoe, 13 — Cren- 
Hosckoe, /4 — Enuano-Kwpytomcxoe, 15 — I[mutpuescxoe, 16 — Myxanoscxoe, 
17 — Tylimasuncxoe, 18 — Ixanoscxoe, 19 — PomamxKuuckoe, 20 — AxratcKoe, 
21 — ApuucKoe, 22 — HuGOenscxoe, 23 — Ompuuckoe, 24 — Bepesoscxoe, 25 — 
TI pomptcoBcKoe 


meHcA B Hefpax HepTu. TakoBa Baxkueliuiaa OcOOeHHOCTh pa3sMeleHuA Hepra- 
HBIX HM Ta30BbIxX MecTropoknenui AsepOaiiKana, BblIaBIaemMaa (bakKTHYeCKHMH 
TaHHbIMH BeKOBOH pa3spaOoTKH Hep pecnyOmuKuH. 

IIpHypoueHHocTh OCHOBHBIX HeTAHbIX H Tra3OBbIX MecTOpOxeHuii K 30He 
rIyOMHHOTO paspbiBa, BO3MOXHO, yKa3bIBaeT Ha OMNPeeeHHYy10 poh mOcseL- 
HX B (POPpMMpoOBaHHH STUX MecTopoxeHHi. Ecm rayOunuple pasomp As3ep- 
OalKaHa NOCTHTaIOT MONOWBEI 3eMHOM KOpbI, KaK 9TO NomycKaer B. A. Topuu 
(*), TO AqKuxa6yn-MapfakancKnit rayOuHHeli pasppiB Mor MOCJIY2KHTb MOUI- 


HbIM TPaH3HTHbIM IYTeM, TO KOTOPOMY YIJIeBOJOPOAHble ra3sbl MOPIH NMOAHATbCA 
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B BbIMe PaCHOJORKEHHbIC YYaCTKH 3€MHOH KOPbI HU OOPasoBaTb 3eCb CKOMJICHHA 
asa M OTYACIM MpeoOpasoBaTbcA MPH COOTBETCTBYIONINX YCNOBHAX B HeTb 
(HalpuMep, corsacHo passBuTon VM. VM. Moranospm (?) cXeme HIM NO Apyrolt cxe- 
Me). YrueBoJoposHble ra3bl Pu JBYXKeHUN m0 rIyOMHHOMY pa3pbIBy K MoBepx- 
HOCTH 3€MJM BOJIM3H mocJeqHeli MoryT nO_BeprHyTEea 6OKOBOL MHrpaluy B 
TONY MPOXOAMMBIX 3%ecb OTMOKeHHH (OOpas0BLIBaA B HUX rpomMayuBIe HeTe- 
TasOBbIe 3aslexKH), CCIM, KOHCYHO, MOcdequue OymyT mpexcraBueHbI XOPolo 
MIPOHHILAeMbIMH TMOpOdaMu (mpHOpexKHO-KOHTHHEHTAJIbHBIC Hi T1pHO pexKHO-Mop- 
CkHe OTJIOXKEHHA, TPeWMHOBAaTHIe KapOOHAaTHbIe MOposb u T. I). 
Tloquumatouneca 0 rrtyOMHHBIM pa3ziomam * MoMLHBIe ra30BbIe CTPyH co- 
BMCCTHO C OOpPa3YIOUMMUCHA B CAMUX OCaOUHBIX TOJMaX Ta3OBbIMH HM HedTHHbIMH 
CKONJCHHAMH OOpasy!0OT B KOHCYHOM Cy¥eTe COBPeMeHHbIe 3alexKU rasa HW He*PTH. 
To annem Ha 1957 r., BbInBeHHIe razoBble pecypcrt PC@CP, cocrasssio- 
ULH€ OKOJIO ?/3 ra3OBbIX pecypcoB Bcero CosBercKoro Colo3a, Tak2xKe HMEIOT TeHeEH- 
IHIO MPHYPOunBaTbCsA K CPpaBHUTeJIbHO y3KOH (oKOIO 300 km H MeHee) H JIHH- 
HOH moJoce (cBbime 1600 km), HauMHaioulelicn y KpacnogapceKxoro Kpaa H HIy- 
UleH B Ce€BePO-BOCTOUHOM HalipaBJIeHHH Yepes KpymHelimMe rasoBble MecTOpOx- 
qenua CranuurpaycKot, CaparoscKxoit, KyfiOpuuesckoli u Open6ypreKkoli o61a- 
cre, Tarapcxoii u Bamkupcxol ACCP (puc. 2). Takue kpynupie Mecropox- 
HeHus, Kak AnactacnescKkoe, TponuKoe u Kanesckoe (B KpacnoyapcKom xpae), 
Kopo6xkosckoe (B CraMurpascKolt o61.), Crennospckoe (B CapaToscKolt 06.1.), 
Myxanoscxoe (B KyliGpmuescKoli 061.), PomammkuncKoe (Bp Tatapcxolt ACCP) 
wu Tytimasuuckoe 4 UIkanoscKoe (8B Bammkupcxoh ACCP), pacnoaratorca nouTu 
Ha OAHOK sMHHH **. Mexyy STHMH KPyYNHbIMH MeCTOPOXKCHHAMH H BOIM3H HX 
pacnomaraetca Welad cepua Oosee MeKHX Tra3s0BbIX MecTOpoxKAeHui. Bpue- 
OTMe€4eHHad CpaBHHTeJIbHO y3Kad 30Ha, HayHHaloulanca B KpacHogapckoM kpae 
(COBMeECTHO C MpHJlera‘ouluMu MecTOpOXKAeHHAMH 3anaqHoH uacTu CraBponosb- 
ckoro Kpad) WH mpoTaruBarouladca Qo PomaiKuucKoro MecTopoxKyeHua B Ta- 
TapcKoH ACCP, cocpenotounpaert cBpiiie 90% BCeX HbIH€ H3BECTHBIX Ta30BbIxX 
pecypcos PC®CP, torga kak nO mmomjayqu 3Ta 30Ha COCTaBJIAeT BCerO OKOJIO 
3% nmocietHeH. Ita Kpacnuogzap-PomauikuHcKan ra30HOCcHasd 30Ha ***, Tak OT- 
YeTJIMBO BbIJepxKUBAaIOWad CBOe HampaBJeHHe Ha OoOJIbIIOM paccTOAHMH (re 
OHa mepecekaeT palOHbI H OOaCTH Cc pe3KO Ppa3JIHYAIOWAHMCA TeoJIOrHyeCKHM 
CTPOCHHEM H HcTOpHell reouOrMyeCKOTO Pa3BHTHA MOBEPXHOCTHOH YaCcTH 3eM- 
HOH KOpPbl), BO3MOX%KHO, CBA3aHa C PIyOHHHbIMH Pa3sJIOMaMH TOQJIO%KbA 3eMHOK 
KOPLI H TCM CaMbIM KOCBCHHO YKa3bIBaeT Ha PerHOHaJIbHoe PIyOMHHOe CTpoeHHe 


3eEMHOH KOPbI OrpoMHOH TeppuTopuu ****, 
Tlocry mus10 
26 VI 1958 


UMTHPOBAHHAA JIATEPATYPA 


1B. A. Topuu, Jloxn. AH Asep6CCP, Ne 12, 713 (1953). 7 H.U. Ilotanos, 
Miss. AH Asep6CCP, Ne 6 (1951). %T. T. Tampas3aun, JAH, 118, Ne 4, 809 (1958). 


* [yy OMHHble pa3pbIBbI, NOAHHMAIOMHECA OT MOMHOXKbA 3EMHOM K OPbI K €€ MOBEPXHOCTH 
MOCTEMCHHO KBEPXy PASBETBIAIOTCA, PA3MC/IbYAIOTCA, OXBATHIBAA BOMMSH MOCMeLHeH 3OHy CpaB- 
HUTCIbHO SOLON WAPHHEI. PaspbiBbI ABJIAIOTCA MPOBOLHUKAMM yr JIeBOJOPOMHbIX Ta30B CHH3Y 
He TOMbKO JA Hawleli 3emnv, HO, BeposTHO, H y ee cnyTHHbI — JlyHbI, 30HBI ByJIKaHHye- 
SKOH J[CATeJIbHOCTH KOTOPOlt HECOMHCHHO CBA3aHbI C pa3pbiBaMH. 

** TIpocrupanue Kak AjoKuKkaoy-MapfakancKoro rity OHHHOTO paspbipa uM HedTera30ouoc - 
4oro Mosca B AsepOaliqaxane, Tak u KpacHogap-PomallIkHHCKOH Tra30HOCHOH 30HbI B PC®CP 
IPHM€PHO OMHAaKOBO. ¢ 4 

*** Cepepo-BOCTOUHOe IposouKeHHe KpacHogap -Pomalliku H#CKOH ra30HOCHOH 30HbI, BO3MOX- 
10, MocruraeT Bepesopckol rpyNMbl rasoBblX MECTOPOMK CHUM B HH3OBbAX P. O6u. Bea K pacto- 
1ap-PomMalIKkuHo-Bepesopckad 30Ha, TaKHM OOpa3om, upuoOperaer BbiaioluluucH MNTepec; 
3 3TOM 30H, HECOMHEHHO, PacMomaraloTca Moka elle He BbIABJICHHBIC MOLLHbIC 3aTeKN Pasa. 
**** CrpyKTypHblit man ocaqouHbIx oOpasoBaHnit MaTPOPMeHHIX, B ompefeneHHoll mepe 
XOTA HB CHJbHO 3aByaJMpOBaHHOM Bue) PeOCHHKJIMHAJbHEIX, oOsactTeit B KOHCYHOM cueTe 
OYCOBMMBaeTCA OCOGCHHOCTAMH TwyOHHHO TeKTOHHKH, HM B YaCTHOCTH Pa3JIOMaMil KPH- 
rauMuecKoro Py HAameuta. C STOH TOUKH 3PCHHA BbIABCHHe PerHOHAaMbHbIX rIyOUHHBIX Pas- 
IOMOB (BO3MOXKHO, PaBHbIM OOPa30M AMarOHaJIbHBIX) HHXKHAX CTPYKTYPHBIX STARCH SCMHOH 
<OPbl, KOCBEHHBIM yKa3aHHeM Ha HaJIMuHe KOTOPIX MOMAKET CyRKUT H pacnooxeHue wemouek 
TPyKTyP, MpMoOperaer He TOMbKO TeopeTHueCKHM, HO M BbIAAIOUMINCA MpakTHyecKuH Or tot 
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Jloxnann Akaygemun nayx CCCP 
1959. Tom 124, Ne 6 


TEOXHMH; 


A. M. JIYPbE 


K BONPOCY O TEHESMCE BAPHTOB CYMCAPCKOrO 
L.MHKOBO-CBHHILOBOrO. MECTOPO KEHNA 


(ITpedcmaereno axademuxom H. M. Cmpaxoeoim 15 X 1958 ) 


CymcapceKoe MecTopoxkeHne paciiooxKeHO Ha 1OXKHOM CKOHe UaTKaJbcKC 
ro xpe6ta. Ono oTHOCHTCA K THITy HH3KOTeMMepaTy PHbIX IMHKOBO-CBHHILOBBI. 
MeCTOPOXKMeHHH, 3aeralollux B KapOOHAaTHBIX MOposax. CxosHbIM y Hac B CCCI 
ABJIAeTCA MecTopoxKeHue Mupramtumcal B ropax Kaparay (fOxxpili Kasax 
cTaH). 

Mectopoxyenne MpHypoyeHoO K FOPH3O0HTY JOJIOMHTOB XKMBETCKOTO Apyc 
JI@BOHA, OTMMUAIOWLEMyCH OT OCTAJIbHbIX KapOOHATHHIX MOpO paliona MOBbILMEeH 
HbIMH KlapKaMV KOHIeHTpallu CBHHIWa Ha BCeH Moulaqu ero pasBuTuA (50 » 
x 50 xm). B oguoii u3 cTaTeli apropa (*) yKa3bIBaslIOCb, UTO CBHHEL B OTMCUCHHO! 
TOPH3OHTe KOHICHTPUpyeTCA B CBA3H C Mpoleccamu ocaykoHakonieHHd. Kasa 
JIOCb Obl, MO3HIMA MeCTOPOXKTCHUA MaeT BO3MOMKHOCTh OMHO3HAYHO PpellHT! 
Bompoc 06 ycsoBuax ero oOpasoBanna. JlaHHble H3OTONMHYeECKOrO COcTaBa CBHE 
ILOB MeECTOPOKMEHHA, KOTOPbI€ HACHTHYHbI CBUHIWLAM M3 Jpyrux y4acTKOB ye 
MAHYTOFO FOpH3OHTA, MOATBEPxXaloT BLICKA3SaHHOe Mpemnosmox*enue (2°). 

OyHako B cocTaBe py CyMcapckoro MecTopoxKeHHA NpuCyTCTBYIOT 3HauH 
TEJIbHbIe KOMMUCCTBAa OapuA, KOTOPbIi He yYCTaHaBJIMBaeTCA B MOBbILeCHHbIX KOH 
WeHTpalluAxX B KapOOHATHBIX NOposax paloHa, YTO B 3HAUNTEbHOM CTeMeHU OC 
JIOMKHACT BONPOC O TeHESHCe MeCTOPOXKMeHHA. 

Ilo nanny A. B. Hatanbuna u UV. B. I]paconopon (1954 r.), Komnuects 
BaO B pyfax Kone6netca oT 0,0 n0 7,4%. Bapult aBuaeTCA OCHOBHOM COcTaBHO! 
YaCTbIO CTPOHUHHcoxepxKawero OapuTa, OOpasyroulero HeNpaBHJIbHbIe PHe3sO 
OOpa3Hble BbINeCHHA WIM HeOoMbUINe NMpoxKHIKH. B3sanmMoorHoulenue ero « 
CyIbuaMu yKa3biBaeT Ha MpHHaIeKHOCTh MocMeqHHX K Gomee NO3qHUM re 
HepalluaM, Tak KaK OapvT 3aMelllaeTcA TaleHHTOM u CcbaJlepHTOM, MpOHHKarO 
IMMM 110 WWIOCKOCTAM CnaHHOCTH MIM TpaHulle 3epen. 

Jia BbINCHeHHA BOMpoca 06 ycoBUuAX OGpasoBaHuA OapuTa HeoOxoAHM 
BKpaTWe OCTAHOBHTbCA Ha reoxuMuu OapuaA u CTPOHWMA. 

IIo qanupim B. Onrenprapyzta (**), B. Honma (1°) uw ap., B u3BepxKeHHDI 
mopoqax Oapnit u CTpOHUMH NpHCyTCTBYIOT IPeCHMYICCTBeCHHO B KaJniicosepxKa 
IMMX MHHepalax, rlaBHbIM OOpa3s0M B TMomeBbIx wnaTax. []pu4una sTOrO CBABbI 
BaeTCA C yJlaBIMBaHHeM OapHA M CTPOHWMA KaIMeM TIpH Mpoweccax MarmMaTu: 
YeCKOH KPHCTaIM3alHH, YTO NOWTBepxKAaeTcA SkcHepuMeHTabuO. IIpu Kpu 
CTaJJIM3alMH MarMaTHYeCKOrO pacmlaBa OCHOBHaA Macca OapuHa u CTpOHUus 
Cpa3sy 2%Ke yJlaBJIMBaeTCA NOMeBLIMM WNaTaMH, NOSTOMy B Oowee No3sqHUX er 
AuddepenuuataxX — Takux, Kak rpaHUTbl WIM MerMaTHTbl,— KOMUeCTBO 9TH 
QJIEMCHTOB P€3KO YMeHbINaeTCA, XOTA COMepxKaHHe KaluA MposomxKaer yBenn 
YMBaTbCA. ITO JaeT ocHopanne M. B. Uyxposy (!*) cuntatb, yro Oapuli, a cue 
AOBATEIbHO, HW CTPOHIWMH He NOXOAAT NO OcTaTOUHOM KPHCTaMsalNN B CyUTe 
CTBCHHBIX KOJIMYCCTBAX, H NOSTOMY MOABJIEHHE HX B THPOTepMabHbIX PacTBO 
pax cueyeT OObACHHTD BbILeIaIWMBaHHeM STHX SICMEHTOB H3 MOJIeBLIX HIMAaTO! 
H3BePp2KCHHBIX MOpod. 

IIpu o6pasoBanuu ocaxouHbIx NOpox NyTH Murpalluy ONNCHIBAeMEIX aeMeH 
TOB pacxoqsites. HanOonee BbICOKHe KOHWeHTpallun Oapua OObIMHO ycTaHaBsn 
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BaloTCA B IVIMHUCTHIX OCaKax, YTO OOSACHACTCA CNOCOOHOCTHIO PIMHUCTHIX Kon-. 
JOMNOB, YACTHIbI KOTOPHIX 3aPAXKEHLI OTPUATeMbHO, alCopOupoBaTb KaTHOHI 
OcOOeHHO C OO/IbUIMM HOHHBIM paquycom (1°), Menpinee KomH4eCTRO Oapua BcTpe- 
WaeTCA B av€BpOHTaX HW M€CuaHHKaX, H COBC€M HH3KHM CojlepxKaHneM Oapua 
XapakTepu3yloTcA KapOoHaTHbIe NoOposEl. 

IIpu mpomeccax XMMHUECKOrO BHIBeTpHBaHHA NoneBLIX wMaTOR B  6maro- 
NPHATHBIX yCOBMAX Oapu nepexognT B pacTBoOp B Bue OukapOounata WIM XxJIO- 
puza. Ilpu stom on yHOcHTCs B BOJOeMEI HIM Ke OTKabIBaeTCA cpeaqu OOKOBBIX 
MOPOM B 3aBHCHMOCTH OT HaslM4nA B pacTBope aHnona (SO,)?~, c KoTOpsIM 6a- 
PHH HEMEJVICHHO B3aHMOJeHcTByeT, OOpasya TpyqHOpacTBopHMbili cybcar 
Oapux. AcHo, uro B MoOpcKO cpeze sta 
peaKUHA OCYyMeCTBIAeTCAH HanOoulee WerKo. g 

Cpequ ocaxouHbIx oToxKenuii Oapuiicpa- 4% 
BHHT@IbHO ObICTpO MepeKpucTaiMgoBbipaet- 2 
CA, OOpasyxH KOHKpellMu, pexe maTepanp- 

Ce€KpellHOHHbIe 2WHIKH. IlofodHoro poya 06- Al 
Ppa3soBaHHA pacipocTpaHeHbI wupoKo. Onn  ¢& 
4 

2 


BCTpeuyalOTCA B OCAaOUHbIX MOposax u3 pas- 
HbIX uacTeli Coio3a MH ONMCaHbl! MHOrMMH HC- 
culeqopaTesaMu. )KemBaku Oaputa Halijeun vu 
B COBP€MCHHBIX MOPAX CpeH HOB. 

CoeyqMHeHHA CTPOHWMA, B OTIMUNE OT 6a- 
Pun, MerKO PACTBOPHMB HW MOTYT YACDIH~ OM af vei anaseg)a 
BaTbCsH B PpacTBOpe JWIHTCMbHOe BPEMA. — hanuamsHom Stetite se ee 
OcaxjeHve ero “3 MOPCKOH BOJIbI IIPOHCXO-  capcKoro paliona. a — NOJIMMHKTOBBIe 
IMT JIMIb B CHJIbHO OCOJIOHCHHbIX GacceiHax MH WecuaHHKH, 6 — ayleBpoulHTbl, 6 — 
NOSTOMY MOBbIIMeHHbIe KOHIWEHTpallun CTpo- etic GEA ck ee 
HMA BCTpevaiorcA Cpe Oomee MO3LHHX pyri u accounupyiollne c HAMM jo- 
NpOMykKTOB XHMHYeCKOH ndpdpepenuvalnn — JIOMHTSI 
THMCOB, AHTHAPHTOB MW aCCOMMMPytOUlUx C Hu- 

MH JLOJIOMHTOB. 

O6uleu3BecTHa TaKKe CMOCOOHOCTbh CTPOHIWHA HaKallIMBaTbCA OnOreHHbIM 
MyTe€M B aparOHHTOBOM CKeleTe MOpCKHX OpraHH3MoB (?°,"°). 

Pa3iuuHad MurpallwOHHad CNOCOOHOCTb OapuA MW CTPOHWHA Npu Tunepreu- 
HbIX Mpolleccax MPUBOAHT K «MOCTeMeHHOM OYHCTKe OT CTPOHILHA» BTOPHUHbIX 
OapuTos (?*). Tak, HanpuMep, B KepyeHcKuXx OapuTax, No JaHHbim M. B. Uyx- 
popa (1°), crpoHuui ylaBinMBaeTca JuIlb cmeKTpocKonnuecku. Anamornunasr 
KapTuHa oTmeyaetca $1. B. Camoiisoppm (*) vid OapHTOBbIX KOHKpellHi B Bepx- 
HEIOPCKUX OTMOKeHUAX 6. KoctpomcKol ry6. B ynarypcKux OapuTax crpoHuuli 
BOBCe He OGHapyxeH (%). 

Oyjuako TeHAeHIMA Capua kK OCBOOOKACHHIO OT CTPOHIUMA B MOBEPXHOCTHHIX 
yCNOBHAX elle He JaeT papa CunTaTb BCe OapHTbI C BbICOKHM COfepKaHHeM 
cTpoHuHA runorenHpiMu. IIpn creveHun HeKOTOPbIX OWlarONpHATHIX OOCTOS- 
T@JIbCTB OapHii MO*KeT MoMakaTb B Cpey, HaCbILLeCHHY!IO COMAMM CTPOHUHA, H Bi 
9TOM cly4¥ae HeusO6exKHa UX COBMeCTHaA KpHCTalMsalua. Tak, HampuMep, 
B. H. parynos uC. M. Karuenxos (?) onucann crponiuicosepxalult Oaput 
vu OapvTueiecTHH, OOpasoBaBliMecaA B aryHaxX KOHKCKO-CapMaTckoro Oaccelina 
lOxuoro Maunrpuumaka. Hepenko Takxe HaxoxKleHHe CTPOHIMNCoRepxKallux 
6apHTOB M Cpe KOHTHHCHTAJbHbIX KPaCHOUBETHbIX OTIOKEHHH PasHOTO BO3- 
pactTa, UTO HAXO{HTCH B MOMHOM COOTBETCTBHM C YCOBHAMH POPMHPOBaHUA UX 
B %KAPKOM IIyCTbIHHOM KJIMMAaTe, OOYCJIOBJIMBaIOULeM 3aCOJICHHOCTb HM 3arHIlco- 
BAHHOCTb HOpO HM, CeMOBaTeEIbHO, BbICOKY!O KOHMeEHTpalluio come CTpoHUMA 
B pacTBopax. 

B cpsi3u C BbIIMeH3O%KeHHBIM MpecTaBlaer MHTepec MOBeseHHe OapuA A 
CTpOHUMA Ha (:balluasbHOM Mmpoduse paiiona MecTopoxeHHsA (Puc. 1), nocTpoex- 
HOM 110 JaHHbIM OOsbIWOFO UNCIa CHeKTPaMbHbIX aHasH30B (Gomee 500)*. B mo- 


* AHaJIM3bI BRIMOJHSJIHCh B CNEKTPaJIbHOH MaOopaTOpHH NO PyKOBOACTBOM JI. H. Wngu- 


YeHKO. 
4297, 


JIMMMKTOBbIX NWecdaHHKax (@) COOTHOUWICHHE Me*Ky HMHTepeCyIOWMMH Hac 3JIe- 
MeHTaMH TaKOe »*Ke, KaK HW B HuKeTeKauLAX sppysuBax HMxKHerO — CpesHero 
eBOHa, 3a CUT paspyWIeHHA HM Pa3MbIBa KOTOPbIX OHH BOSHUKIM. ITO Laer 
OCHOBaHHe NoMaraTb, UTO B MOMMMMKTOBBIX MecuaHukax OapHi u CTPOHIHH 
IIPHCYTCTBYIOT MIpeuMyLeCTBeHHO B pelleTKe OOJIOMOUHBIX 3e€PeCH MOJIeBbIX 
UM aT OB. 

IIpu BmKeHuM K aleBporutaM (6) KouM4eCTBO Capua Pe3KO CHH2KAeTCA, UTO 
OOYCIOBICHO, BO-MepBbIX, pa30aBJIAIONIMM elicTBHeM KapOoHaTa, KOTOpbI 
-cocTaBuiaeT uacto 10 50% nopogp (B necuaHuKax KapOoHaTa MasO), BO-BTOPHIX— 
YMCHbINCHHEM KOJIMUECTBA MOJIEBbIX WMaTOB B CoOcTaBe aleBpomuToB. Cosep- 

2KaHHEe CTPOHILMA Ha OTMCYCHHOM HHTep- 

Ta6anuna 4 Bale OCTaeTcad HeH3MeHHBIM. Ilo-Buau- 

MOMY, YOblWIb CTPOHWHA, TeHeTHYeCKH 

BaO SrO CBA3aHHOFO C OapHeM B COCTaBe MOJIEBbIX 

BaO/SrO. IlMaTOB, KOMMeHCHpyeTCA CTPOHILHeM 

B Bec, mpowentax OMOreHHOrO MPONCXO*KAeHHA, HaxOlA- 

ULMMCA B H3BeECTKOBOM I[eMeHTe aJleB- 
POJIMTOB. 

B apruuintax (6), Kak Mw CJleoBaJlo 
OXKULaTb BCOOTBETCTBHH CO CBOHCTBAMH 


Ne 
o6paena 


‘Ob6pa3zubl H3 pa3HbIX YyuUAaCTKOB MeCTOPOX- 
jenua Cymcap 


se as Oe | fe 3THX SJIEMCHTOB, COepxKaHne OapuA pes- 
3.52 58,42 5,50 14 KO Bo3pacTaeT, a CTpOHWHA — Malaer. 
5-52 58,09 bAz 12 IIpu aBuxKeHHu OT aprMuToB (8) 
6-52 61,83 2,70 24 K H3BeCTHAKaM (0) HaGmOaeTca OOpaT- 
4050 60,50 See 19 ( ) ms P 


Had KapTuHa: cosepxaHue Oapus ObI- 
‘O6pasubt H3 sbdy3suBow paliona Mecropox- CTPO NaaeT, CTPOHIWMA — Bo3pacTaet. 


jeaua Cymcap OueBuHO, MOBDILICHHe KOHILCHTPalluH 
2497 61,42 2,84 99 CTPOHILHA B H3BECTHAKAX CBAZAHO C ONO- 
2190 59,44 | 28 26 TeHHBIMH MpoleccaMu, TaK Kak MpoObl 
3337 60,25 2,79 24 C HanOomee BbICOKMMH COepxKaHHAMH 


IIpumMeuanne. Ananuspl tna o6pa3- 9ITOFO SICMCHTA IIPHyYPOUMBAaIOTCA K Je- 
0B Ne 1—6-52 3aMMCTBOBAHBI M3 OTH€TA TPHTYCOBbIM UH IWJIaMOBbIM pa3HOCTAM 
-Cymcapcxon TPIT, ocrambubie aHaH3bl BBI- U3BCCTHAKOB. 

NlOJIHeHbI aHawIMTHKOM O. SI. Huxomaesoii. 
B jomomutax (e) coxep»kaHue cTpo- 
. HIMA BHOBb pe3KO CHWKaeTCA, TaK Kak 
B OTJIMYUHE OT H3BECTHAKOB YCJIOBHA OOPas0BaHHA UX UCKJIIOUAIOT BOSMOXKHOCTh 
HaKOMJI€HHA CTPOHUHA OnoreHHbIM nyTtem. []pwunna 9TOFO kK poOerca B IMOBDIILEH- 
HOH COJICHOCTH MOPCKOH BOJbI, B KOTOPOM He MOPIM Pa3sBHBaTbCA OpraHH3Mbl, 
HaKallWIMBalolulwe B CBOCM CKeylere CTpoHHH. B To #xe BpeMA KOHILEHTPallHA 
cole pH OOpasoBaHHv OMMCbIBaeMbIX JOJIOMHTOB Oblla CHLe HEMOCTATOUHOH DIA 
XUMHUECKOPO OCaKMeHHA CoequHeHHuH crpoHuna. Ilo qannpmm A. I]. Bunorpa- 
yqopau T. ©. Boposnx-Pomaxosoit (1), Ia HacbInjeHHA MopcKoli Bob SrSO, 
TpeOyeTcA KOHWeHTPalluA cole, B MATS pas MpeBbluaiollad HOpMasIbHy1O,— 
CIIEMOBATCJIbHO, BbINAeHHe ETO 3 PaCTBOPOB LOMKHO IPHYPOUMBATbCA K Havadly 
ca\ku runcosB. Takue BbICOKHe CTaNMH OCOMOHEHUA MOPIM peamusoBaTBCA B CyM- 
CapCKOM palHOHE JIMMIb B OTCJIbHbIX, OTHOCHTEbHO HeOOMbINMX MaryHax, rye 
M BOSHMKAaJIM JOJIOMHTbI HM aCCOMMUpyloulNe C HAMM AHTHAPHTbI C BbICOKHM CO- 
WepyKaHHeM cTponiua (cM. pue. 1, a). 

Ha unreppane 0 — o¢ cofepxanue OapHa MmeuseTca H€3HaUHTeJIbHO, He- 
CKOJIbKO YMCHbIMaACh, YTO, MO-BHAMMOMY, OOYCJIOBJIeHO yaJIeHHeM OT HCTOUHH- 
KOB IMTaHHa. 

O6pasopanne AOJIOMUTOB, BMelULaloOuHxX pyAHble Tella CyMcapa, mpoucxo- 
AHO H3 MOPCKOM BOJbI, HaCbIIeHHOH COJIAMH CTpoHua (e). B nogo6upIx ye- 
JIOBHAX OapHit AOMAKEH OCaxKMaTECA, a CTPOHMMli yepxKUBaTbCA B pacTBope, u, 
CIELOBATCIbHO, B JAHHOM CJly4¥ae UCKJIOUAeTCA BO3MOXKHOCTh OOpas0BaHuA 
OapHToB C BBICOKMM CoepxKannem crponuua. Takum oOpa3om, OapuTer Cymcap- 
CKOPO MecTOpOwKAeHuA, ComepxKamtne No 10,8% SrSO,4, He MoryT ObITh ocayou- 
HOrO MpoucxoxK enna. 
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Kpome MecropoxqeHua Oapur TakxKe BCTpeyaerca Cpeku TOM HuKeeKA- 
aX ocppy3uBos (HuxKHero — cpesHero JeBona), re On OOpasyer HeOONbIINe JIMH- 
LW OKMJIKU, JIMMICHHbIe CyIbputoB CBuHIAa. B OapuTe, saneraioulem cpegH 9¢p- 
3HBOB, OTHOWeHHe OapuA K CTPOHIMIO OM3KO K OTHOMICHHIO STUX 3JIEMCHTOB 
| BMEWULalOulHx Moposax. OTO u WeNbIi pA AWpyrux ocoGenHocteii (mpocrpauct- 
HHad MPHyPOYeHHOCTh OapnToBbIX BBbIeIeHH K MOposaM ompeeneHHoro 
cTaBa, Pa3BUTHe UX Ha OONbINON MOWalH, 3aleraHue B BUe MHS u OLICTpO 
IKJIMHMBalOUlMXCA MpOXKHIKOB B TPpelluHax paspbiBa) JaeT OCHOBaHHe OTHO- 
Tb HX K OOPa30BaHHAM THMa aJIbMMHCKHX XK. 

Ilo cocrasy 6apuTb! u3 xpysuBoB CxosHbI Cc Oaputamu CymcapcKoro mecto- 
mKMeHHA (Tad. 1). MoxkHo mpesqmonoxKUTb,YTO Kak B Me€PBOM, TaK H BO BTO- 
M CJly4uae OapHi M CTPOHWM 3aNMCTBOBaIHCb U3 S¢py3HBOB O1u3KHMU TO 
cTaBy pacTsopamn. IIponukHoBeHue mocieqHUX B Mpeserbl MecTopoxKReHuA 
WIO OOyCOBIeHO OarONpHATHOM cTpyKTypHOH OOcTaHOBKON. 

OKCNepHMeHTabHbIMH uccleqoBanuamMu H.W. Xurapopau A. A. MockaaroKx 
) Obl0 MOKa3aHO, YTO PaCTBOPHMOCTD raJleHHTa Pe3KO CHH2KAeTCA IPH BBE- 
HH B COCTaB XJIOPHAHbIX BOX aHuoHa (SO,)?~. Sto aeT ocHoBaHHe Mpesnoso- 
ATb, UTO YMECHDINCHHE KOHILCHTpalluH AaHHOHOB (SO,)? , cBA3aHHOe C BbIMase- 
(eM H3 PaCTBOPOB OapnTa, OKHO ObIIO MPHBOAHTb K HHTCHCHBHOMY pacrTBO- 
HHIO H Ie€peoToxKeHHIO TaieHUuTa. 


VMuctutyT reovorHH pyHbIX MeCTOpoxKJeHHi, Tloctym“s10 
neTporpauu, MHHepanorHu WM reoxHMHHu 9 X 1958 
AxkafemMuH Hayk CCCP 
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Mokaann Akangemuu nayx CCCP 
1959. Tom 124, N 6 


OKEAHOJIOIH A 
A. Tl. )KY3E, B. Ml. METEJIMH wT. B. YAMHILEB 


K BOTIPOCY O TIPOHCXO)KXEHHH JIMATOMOBDbIX HJIOB 
C ETHMODISCUS REX (WALL.) HENDEY 


(ITpedcmaeneno akademuxom H. M. Cmpaxoeom 6 X 1958) 


B Tponuyeckol 30He OKeaHOB PaCIpocTpaHeHb! JOHHEIe OTMOxKeHHA, OOpa- 
BAHHbI€ MOUTH HCKJNOUNTEJIbHO CTBOPKaMH JHaTOMOBOH BOopocau Ethmo- 
scus rex (Wallich) Hendey. B Hexoroppix mecrax, Kak 1paBHulo B NOHM*Ke- 
4AX JIOKAa OKCAHA, MOULHOCTbh STMOAHCKYCOBbIX OTJOKeHHH JocturaeT 5—7 M. 
YacTHe B COCTABE STMOAMCKYCOBLIX HIOB ApPyruX OpfaHH4ecKHX OCTATKOB, 
aNpHMep Apyrux BHAOB AMaTOMOBbIX, paHOApHu u T. ., KpaHHe He3Haun- 
Jib HO. 

Pomb JMaTomMoBo Boxopociu Ethmodiscus rex B ocaqKooOpa30BaHHu H3- 
CTHA y2Ke aBHO. Bmecte c TeM H3BeCTHO, 4TO B TPOMMYECKOM IJIaHKTOHe 
thmodiscus rex BcTpeyaetca peqko. Tak BO3HHKJIa MpoOsemMa MpoucxoxKeHuA 
MOJMCKYCOBBIX HJIOB, HHTepecylollad WIMpOKHH Kpyr cMelMaIMCTOB OKeaHO- 
oT OB. 

Ethmodiscus rex (Wallich) Hendey — sro cosppemeHuHbli oKeaHuuecKuit 
i, TponuyeckoH s30HbI oKeaHoB. IIo janHpim Maxxbio (!°), on BcTpe- 
ieTCA KDpyrioroquyHo y Geperop KasudopHuu, B palionax, rye mpoxosHT 
moe KanudopHulickoe tTeyenne. Ilo ganHpim IT. WM. Cemuuont (?), 9TMo- 
ICKyC BCTpeyaeTcA B MaHKTOHe 3amaqHoH uactu Tuxoro oKeana 042° c. m. 
B IWI@HKTOHE WeHTPpasIbHOM UacTH 9TOFO OKeaHa Jo 30° c. ut. 

CnretivasIbHble MOMCKM 9TMOMMCKYC B WwaHKTOHe Tuxoro oKeaHa B cOopax 
iuickoH aKcnequuun Ha «Uenmenmxepe» (1951—1952 rr.) nponsBoqusu 
id pationa Mapuaucxoro rayOoKosogqHoro xeno6a YalismaH u Xengu (**); 
) cOopaM wBescKOl sKcne_uuMH Ha «AmbOaTpoce» (1947—1948 rr.) TaKne 
HCKH, 10 yKasaHuam Koup6e (8), mponsBoqu Appennyc. 

Kak mpegqnomaraer Xeuyu (4), mepBoe yNOMHHaHHe O MaCCOBbIX CKOMuJIe- 
{AX STMOMHCKyC B WiaHKTOoHe BenrasbcKoro 3aluBa NpHHawiexkuT Banauxy. 
apcteH (°) HeOqHOKpaTHO yKa3bIBal Ha MpHCyTCTBHe STMOAUCKyC B MWWlaHK- 
ye Mu ulickoro oKkeaHa, OCHOBLIBaACb Ha COopax «BanbquBun» (1898 —1899 rr.) 
apcTreH lpesmonaral, 4TO STMOMUCKyC HacesAeT riyOoKue COM BObI, Je%Ka- 
Me HuKe 9BPoTHYecKOH 30HbI. [pu oObmHbIxX cCOopax MaHKTOHa 9TH CIO HE 
JIABJIMBaroTcCA, B 4eM KapcreH BUe NpHYHHy PpeAKHX HaxoOWOK ITMOMACKYC 
cOopax mlaHKToHa. STmMoguckyc He Obl OOHapyxeH Konp6eB 9-MeCAUHDIX 
jopax MaHKTOHAa B paione Koxocosplx ocrposos (*). Kapcreny mpuHaqiexkurt 
IKKE YKa3aHHe Ha pacipocTpanHeHHe STMOAUCKYC B MaHKTOHe ATIaHTHYeCKOrO 
eaHa. 

IIlpupeqenHbiMu JaHHbIMH, Mo cyuecTBy, O©paHH4MBalOTCA BCe CBeEJeHHA O 
\CIIpOcTpaHeHuU STMOAUCKyc B MIaHKToHe Muposoro okeaHa. bomee MuHoro- 
ICCHHbI CBeEeHUA O pacipocrpaHeHHM STMOAUCKYCOBbIX HOB (puc. 1). 

Bnepsple JOHHbIe OTIOKEHUA, OOPas0BaHHble MOUTH HCKJIOUNTEIbHO OONOM- 
MH CTBOPOK STMOAUCKyC, Opin OOHapyxeHb! MaHHOM BO BpeMA MWlaBaHuA 
1 «AnpOatpoce» B 1888—1904 rr. (°). On mucam, YTO yKa3aHHbIM THI MOHHBIX 
‘a|KOB LIMPoKO pacmpoctpaneH B Tuxom oKeaHe Mexay Mapnanckumu un @u- 
{IMHCKHMH ocTpoBamu. Ilo3qHee B 9TOM xe paiioHe Tuxoro OkeaHa STMO- 
ICKYCOBbIC WIbI H3y4aucb Xax3apa (°). Pugerb () ONMCall STMOAUCKYCOBbIA 
1 10 cOopam «Uennenzxepay (1872—1876 rr.) qua pationa MapuancKoro »%e- 

1304 


no6a. JlonHbIe OTIOXKeHHA STOTO %KeN0Ca TO COopaM okcneAMIAY Ha «Ueser 
xepe» (1951—1952 rr.) usyyanuch YaiisMaHOM u Xenyun (17), OOnapy2KuBLINI 
YYCTEIC STMOLUCKYCOBBIC WLI B poe c ruyOunbt 10505 mM. STHM ncceoBa’ 
JIAM IIPHHAaLeKUT NepBad MOMbITKa COOpaTb Bce JaHHbIe MO pacipocTpaHeny 
STMOMUCKYC B IWIaHKTOHe H B AOHHBIX OTJoOmKeHMAX Tuxoro OKeaHa. 
Sxcnequuneli Muctutyra oxeanonoruu AH CCCP na «Butsase» B 25-M pé 
ce (1957 r.) u B 27-m pelice (1958 r.) Obl B3ATHI B 3allawHOH YacTH Tux 
oKeaHa 9 Mpo6 2TMOANCKYCOBLIX WIOB. OTH WIbl B HEKOTOPbIX CJIy4aAx (cTa@ 
una Ne 3728) wetHKOM CylaraloT KOMOHKY, B APyrux ClyYaAx COCTABIAIOT TOMB) 


Puc. 1. Pacnpemenenue uaToMoBbIxX wu0B, oO6pasoBpaHHEIx Ethmodiscus rex 

(Wall.) Hendey, no nanHeim Manu (1907 r.), Xangapa (1933 r.), Yalisman H Xeu- 

mu (1953 r.), Pugenb (1954 r.) uw cOopoB aKcnequuMoHHoro cyfqHa «ButTasb» 

(1957 r.) 

ee BEPXHIOIN YaCTb WH %we OOPasyiOT MPCCJON Pa3sJIMYHOH MOULHOCTH B TOU 
KpaCHOH TJIHHbI WIM Y3BeECTKOBbIX OCaAKOB. B KOJIOHKaX, B3ATbIX Ha CTAHIH 
NoNe 3727, 3728 (PununnuHcKaa KoTIOBUHa), Ne 4000 (xen06 Hn) u Ne 40 
(Mapuanckul xxe106), MOULHOCTh 9TMOAUCKYCOBbIX MJIOB WocTuraet 1,3—4,9 

Ilo qanubim Komb6e (°-8), yuacrue sTMogqucKyc B OOpas0BaHHH JOHHBIX ¢ 
JOXKEHHH THIHUYHO JWIA TponMyecKOH 30HbI Bcex oKeaHoB. Ilo ero cBeqeHns 
MOULHOCTb STMOJMCKYCOBBIX WIOB B HeKOTOPbIX paltoHax AtTaaHTM4ecKoro 
Mugulickoro okeaHop jocTuraeT 6—7 o. 

J{aHHble O CpaBHHTeIbHOM MaJIOUMCJICHHOCTH JTMOMHCKYC B COCTAaBe Wak 
TOHA, He COOTBETCTBYIOULCH BaxKHOH POJIM 3STOTO Bua B OOpas0BaHHH OcalK¢ 
MOCJY KHIM OCHOBAHHeEM JIA NpewMoNOKeHuH O NPH4HHAX TaKOFO PacXOMeHE 
Pujleb CKJIOHEH CUHTAaTb (1), YTO STMOLNCKYCOBbIC WJIbI ABJIAIOTCA} Mepeord 
*KCHHBIMH, a UX OOpPas0BaHHe MpoucxoMIO B TpeTH4UHOe BpemMs. OH oct 
BbIBAeT CBOE IIPeANOORKeHHE Ha TOM, YTO B Ocankax MapuaHcKoro xeNC 
(crannua Ne 225 sxcnenuunu na «Uennenmxepe» 1872—1876 rr., 11°24’ c. 1 
143°16’ B. .). OMHOBPeMeHHO C OOJOMKaMH STMOANCKYC BCTPeYeHb! paluouAp 
CpeqHeTpeTHUHOrO BOospacTa. CBO BHIBOL Pusenb opMyupyerT cuenyroul 
oOpasom: «CKOMJIeHHA STMOMMCKYC B OCaMKaX HE ABJIAIOTCA Pe3yJIbTATOM COB] 
Me€HHOH %KM3HH JaHHOrO Bua B THXOM OKeaHe». 

Yaiisman u Xeuju (1?) He IpHxOLAT K KaKOMY-JIMOO OMpeeeHHOMY BBIBC 
O TIPOHCXO*KACHHU STOTO THMAa OCAKOB, OMHAKO HE BbICKA3bIBaIOTCA UV B MOVE 
nepeoTmoxeHna sTMOfucKyc. Ilo Xenfu, ywactoe OTCyTCTBHe 39TMOMNCKYC 
cOopax MlaHKTOHa MOxeT ObITh OObACHEHO TEM, YTO PasBUTHe JaHHOFO BHUIE 
MlaHKTOHE COBeplliaeTCH, BEPOATHO, BeCbMa CTPeMHTeJIbHO, Ha upesBblual 
KOPOTKOM OTpe3kKe BpemeHH. Byyy (1%), B cBA3H C eFO HOBbIMM B3rvIn amu 
BO3MOXKHOCTb 2KH3HH AMATOMOBBIX Ha OOJIbWIMX YTwyOwHaxX MpH aBsennu 
1000 arm. un rereporpotHom muTaHMM, CKJIOHeH CUMTAaTb STMOMMCKYCOBbIEe HJ 
MMCIOULHMH AaBTOXTOHHOE MPONCXOx*KeHHe. , 
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Ilo Kou6e (°), HCKJHOYNTCIbHAaA POJIb STMOAUCKYC B OOpasoBaHHH OCaKOB 
OObACHAeCTCH XOpoUleli COXPaHHOCTbIO MaHWUpA eTOrO Bula. CyiecTBeHHy10 
POJb B HaKONJICHHH STMOAMCKYCOBbIX WIOB UWrpaeT yJebHbIi Bec OOJIOMKOB. 
MaHUMpaA STMOfuCKyc H pelbep Ha oKeaHa. Kobe dbopmysupyer cBou 
BSAA CeLYIOULMM OOpasoM: «COM HbIe CBAZH M@XKIy TeYeHHeM, pesmbedom 
AHa OKCaHa, Ppa3sMepaMH HM POPMOM OTKMAaIbIBAIONMXCH UaCTHIL MpHBOLAT K 
TOMY, UTO HaKOMJIeHHe YacTHU, OOsaqaoulux OMpeseeHHHIMH CBOLCTBaMH, 
MPOWCXOAuT Ha OfpaHHyeHHOH mviowaqu» (°). 

Ilo MHeHuio aBTOpoB HacTOSLe CTaTbU, BONpoc oO MpoucxoxeHuH STMOLHC- 
KYCOBbIX HJIOB C/lelyeT pasfeATb Ha Ba. STO, BO-MepBbIX, BOMpoc O mMpHynHe 
Toro OONbIWOrO 3HaYeHUA, KOTOPOe MaHUMpH STMOJUCKyC HMeWOT B COpasoBaHnn 
AOHHBIX OCAXKOB NO CPaBHEHHIO C ApyruMu MaTOMoBbIMH. Bo-BTopplx, 3TO BON- 
poc 0 NpHYHHE HepaBHOMEPHOCTH pacnpeseeHHA STMOANCKYCOBELIX HOB Ha: 
THe OKeaHa. 

Peuiaa Bompoc o NPHUHHE CTOMb SHAYMTEAbHOFO MpeoOalanua STMOAUCKYC 
B COCTaBe JOHHBIX OTJOMKeHHH Hay ApyrMMH KOMMOHEHTAaMH, Mbl, mpexKye Bcero, 
AOJXKHbI OTMCTHTb 3HAYCHHE HCKJIOUMTCIbHbIX Pa3MePOB MaHWMpA STOFO Bua. 
Hismepenus, Mpov3sBeQeHHble HaMH, MOKASbIBaIOT, ITO AMaMeTP CTBOPOK 9TMO- 
Auckyc KoneOserca or 300 fo 1800 ». Bricora naHuupsA mpHMepHo paBHa jua- 
MeTPy CTBOPKH, HO Yallle HECKOJIbKO NpeBbllaeT ero. OObeM MaHLupA STMOMHC- 
KyC, HMeIOWerO NPHMepHO WHIHHApHyeckyto *opmy, cocTaBusxeT 0,02—3,8 mm?.. 
Pa3Mepbl NaHWMpsA OObIMHbIX TPpOMMYeECKHX BHAOB JMaTOMOBLIX — TaKHX, KaK 
Coscinodiscus nodulifer uu Planktoniella sol, — papubt Bcpeyuem 50, a ux 
o6bem — 0,0001 mm. IlonatHo, uTo Olarogapa cBoemMy 3HaUHTebHOMy O6+- 
€My MaHIWHpH STMOAMCKYC JOJMKHbI urpaTb Od/bIUyIO POb B HaKONJICHHH Mac- 
CbIl JOHHbIX OTJIOKEHHH, HOKEIM Lpyrue BUAbI WHaTOMOBEIX. 

Cilely!OulHM BaxKHbIM OOCTOATCJIbCTBOM ABJIACTCA XOPOWIAaA COX PaHHOCTb MaH- 
WHpA sTMOAUCKyc. ConocTaBleHHe NaHUMpel v3 MpoO MiaHKTOHa c NaHWMpAMU 
M3 MpoObl wia c ryOuH nopsyKa 5500 m u Oosee cBueTeIbCTByeT O TOM, 4TO 
9TH NaHUMpu 3a BpeMA MafeHUA B TOJIMUE BOAbI MOUTH HE pacTBOpAIOTCA. 

Hakouell, 3TMOANCKyc KaK OK€aHHYeCKHH BU pasBUBaeTCA KPYyrJIOro,HyHo: 
HM MO9TOMY MOCTOAHHO MOCTaBJIAeT CBOH NaHUMpPH B KaveCTBe HCXOMHOFO MarTe- 
pHama Jia oOpa3s0BaHHA ocayKa. V3pecruo, 4To xopolliad COXpaHHOCTb OKea- 
HHYeECKHX MHATOMOBbIX CHOCOOCTBYeT HaKOMJICHHIO JMaTOMOBBIX WJIOB JaxKe B. 
OKPaHHHbIX BOJOCMaX C HHTCHCHBHbIM MOCTYMJI€HHeEM TeppHreHHOrO MaTepHaila 
(Oxotckoe u Bepuuropo Mops) (1). IlpuHumMas Bo BHuMaHHe, YTO STMOMUCKYC 
PasBUBaeTCH B MMAHKTOHE KPYFJIOrOLHUHO, CeyeT AONYCTHTb, YTO ero CyMMap- 
Had POlb B HAKOMICHHH OCaKa LOsKHAa ObITh He HUXKE, a BbIllle, YEM y Apyrux 
J\MaTOMOBbIX. TOT (akT, 4YTO B TWIaHKTOHe STMOANCKyc BCTpeyaeTcaA B MaJIOM 
UHCIe IK3eMIVIAPOB, a B OCANKaX HaKalJIMBaeTCA B OOJIbINOM OObeME, CaM TIO 
cee elle HE MOXKET CJYKUTb OCHOBAHHEM JIA NpeANOMOKeHUA O MepeOoTO*Re- 
HHH WH TPeCTHYHOM BOspacTe YTMOAHCKYCOBHIX HOB. HecopmayeHue POJIM HeKO- 
TOPbIX J.MATOMOBBIX B IIaHKTOHE HB OCa{Kax — ABJICHHe BECbMa paciIpocTpaHeH- 
HOe; OHO CKOpee MPaBHJIO, a HE HCKJIIOUCHHE, KaCaIOLLeeCCA TOJbKO STMOMHCKYC. 
Hanpumep, aOcomorHad uucmeHHocTb Coscinodiscus marginatus B MaHKTOHe 
Oxotckoro u Bepwuropa Mopeli wu YuceHHocTb Actinocyclus valdiviae B 
ipHauTapkTuyeckux palionax Muguiickoro okeaHa ABHO Ka?KCTCA MECHbIIeH, 10 
CPpaBHeHHIO C MACCOBbIM HaKOMJICHHeM OCTATKOB 9THX BHOB B OCaKaXx. 

OGOpaulaicb K BOMpocy O MpHyHHaX HepaBHOMEPHOCTH pacmpeseeHHA 9T- 
MOJHCKYCOBBIX WJIOB Ha He OKeaHa, MbIl BHOBb JOJKHbI OOPaTHTb BHUMAHHE 
Ha UCKJIIOUNTEIbHbIe pasMepbl NaHupA STOFO Bua AHaTOMOBHIX. UacTHUbl TAKUX 
pa3sMepoB OOsaaloT BbICOKOH CMOCOOHOCThIO K MapeHHIO B TOVIME BOMbI, OINyC- 
KaloTCA KpaliHe M@AICHHO HW MOSTOMY OCOOeHHO sJlerKO pearHpylor jlarke Ha Ma- 
nefiuue JIBYXKEHUA BONbI B IPHAOHHBIX COAX OKEAHMYCCKOM TOMMLH. ITO LOMKHO 
BbIZbIBATb MPCHMYMULECTBeHHbI CHOC MaHIMpeH STMOAUCKYC C BeplIHH MOBO: 
HbIX NOMHATHM B NMOHMKeHUA. Kak yxKe OTMeUAaOCb, MbICJIb OO 9TOM BHICKA3bI- 
Ballach panHee Koub6e (°) B cBx3H C JIOKaJIbHbIM PpaclIpocTpaHeHHeM ITMOAHCKY- 
coBbIx HioB B ATmanTruyeckomM u MufnlickoM oKeaHax. 
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Marepuaubl, nomyyenupie B 25-m pelice «Burasa» (1957 Tr.) B @ WJIMMMMHCKOH © 
‘KOTAOBHHE THXOFO OKeaHa, MOSBOIAIOT PaCWIMPHTb MpeACTaBJIeCHHA O CBA3AX, 
CYUAECTBYIOULUX Me@XYy JIOKAIbHbIM PaCMPOCTPaHeHHeM STMOAHCKYCOBBIX HJIOB 
MH pembeoM Ha oKeaHa. Penbet) WHa DusMMMMHCKOH KOTJIOBMHD! o6saqaeT 
-CJIOXKHBIM TJIBIOOBLIM pacWieHeHHeM. OTHOCHTe/IbHO HEBbICOKHE TIbIOOBbIe MOT- 
HATHA C MX MWIOCKMMH, MOJOFO HaKJIOHCHHbIMH BePIMHHHbIMH NOBePpXHOCTAMH 
M KPYTbIMH, MeCTaMM MOUTH OTBECHbIMM, CKJIOHAMM YepefyIoTCA C y4acTKaMH 
POBHOFO Ha B MOHMKEHHAX, B KOTOPbIX 3aJleraloT AMaTOMOBbIe WbI. Ha mos- 
HATHAX Pa3BUTbl THMMYHbIC OKeaHHYeCKHe KPaCHble TIMHbI, NOUTH JIMUICHHBIC 
OOJIOMKOB MaTOMOBbIX. Taka ueTKad KapTHHa CMeHbl THMa OCa\KOB HaOvIio- 
JJaeTCA jlaxKe TIpH O4eHb MaJIbIX pa3zIMUMAX B ryOnHe — nopayKa 200—300 . 

TlopepxHocTbh STMOMHCKYCOBBIX WJIOB B NOHWKeHMAX pebeda Oblia MOUTH 


»xKuAKOH. Ilo cBoemy BHELIHeMy BHy 9TH WIbl HaMOMMHAIOT KUAKOe aMOpPHoe | 


-crekio. Ha cranumax Ne 3727 (12°48’ c. m., 134°29,9’ B. a.) un Ne 3728 
(12° 19,1’ c.m., 134° 46,0’ B. 4.) c momomb10 npuOopa IITP-57 Opiim mony4enbi 
MpOObl NPHLOWKHO BOL HHXKHETO COA BOLHOM TOMMH MOUHOCTbIO 5,5 M. Ha 
-cranunu Ne 3728 sca mpo6a MpHAOHHOM BOAbI NpescTaBAa Cobo rycTyto cyc- 
MI€H3HIO H3 CTBOPOK 3TMOMMCKYC, CMOCOOHY!IO TeYb, HO BMeCTe C TEM JLOCTaTOUHO 
KOHIeCHTPMpOBaHHy!O HM NOCTeMeHHO MepexoAAULly!o B TOMMY ITMOAMCKYCOBOrO 
usa. Ha cranuun Ne 3727 MouHocTb cod cycneH3uu Obiia OKoNO 0,5 M. Oue- 
BUHO, CTBOPKH 3TMOMUCKYC B CHJY CBOMX OOAbLIMX pasMepoB CMOCOOHbI OOpa- 
3OBbIBaTb B IIPUJOHHOM coe rycrble KHCemMeOoOpasHble CyCneH3HH. ITH CyCMeH- 
3MM HE TOJIbKO CMbIBaIOTCH Jaxke ClaObIMH MPHAOHHbIMH JBYXKCHHAMH BOI, HO 
WM CaM CMOCOOHbI CTeKaTb C BOSBDHIIMeCHHH Ha NO WeHCTBHeM CHJIbI TAH2KECTH 
WM HaKallIMBaTbCA Y NOAHORKUM ITHX BOSBBILICHHH, a TaK%Ke B MOHHKCHHAX UX 
ckI0HOB. B kKauecTBe MpHMepa HaKOMJICHHA STMOAMCKYCOBOrO Hla B MOHHKe- 
HHAX CKJIOHOB MOXKHO IpHBeCcTH Mpob6y, B3ATy!IO Ha cTaHunH Ne 3727 Ha CKOHE 
OobmOrO NOAHATHA K CeBepy OT ocTpoBoB I[lamay. 

HakonvieHwve B MOHMKeHHAX JlHa cTeKalolleH TyJa CyCMNeH3HH CTBOPOK 9T- 
MOJMCKYC ABJIACTCA MOCTOAHHBIM MH OOWIMM MIpoleccoM. OrTor mpowecc, Mo-BH- 
MMMOMY, OCJIOKHACTCA SMM30M4eCKHM TMepeMelleHHeM paHee OCaxKMeHHOrO 
MaTepHala CyCNe€H3HOHHbIMM NOTOKaMH. Bo3Hukalollve Ha CKJIOHAX MOBOI- 
HbIX BO8BBILNCHHOCTeH CYyCMeCH3HOHHbI€ MOTOKH, MpoxoyaA Hal, NOHMKeCHHAMH 
-CKJIOHOB, B3MYYHBAIOT MH BOBJIEKAIOT B JBH2KCHHE yXKe OTJOXKCHHbIC TAM paHee 
PbIXJIble uaTOMOBbIe Ocayku. Bowee merkuii MaTepMadl 9THX OCAKOB MOKET 
M€PeHOCHTbCA MOTOKOM Ha OOJIbIUHe PaCCTOAHHA HW OTKMALbIBaTbCA B BUJe C0EB 
3HAUHTeCJIbHOH MOULHOCTH, KOTOPbI€ BMOCJICICTBHM MepeKpPbIBalOTCA oOCcalKaMu 
Apyroro Tuna (KpacHad rviuHa, M3BeCTKOBbIe ocaiku). IlpusHaku TaKkoro me- 
PeOTJOXKeHHA JMaTOMOBbIX WIOB, BbIPaKCHHbI€E B BUC BePTHKAMbHOH Cop- 
THPOBKM 3epeH MaTepHala M0 MexaHHYecKoMy cocTaBy, OblWwIH OOHApy2KeHbI B 
HEKOTOPbIX KOJIOHKaX (Halpumep, Ha craHunu Ne 3678, k wry or Kapomuuckux 
ocTpoBos, 3° 53,9’ c. m., 148° 06,4’ B. 4.). TlocrenenHoe HakomueHue cTeK arolllux 
B NOHMKCHMA [Ha CyCcileH3HH H3 CTBOPOK JMaTOMOBbIX, a Me€CTaMH Takxe Ie- 
PeOTJOXKeHHE AHATOMOBHIX HJIOB CYCNCH3MOHHbIMH NOTOKaMU — OOa 3TH MIpo- 
Wecca XOPOMO OOSACHAIOT OKAJIbHOe PaCNPOCTPaHeHHe ZTMOMUCKYCOBbIX HOB. 

Takum oOpasoM, eCTb BCe€ OCHOBaHUA C4NTAaTb, YTO HaGIOMaBUINecA B Tu- 
XOM OK€aHe MOL[HbIC HaKOMJICHHA YMCTOFO STMOAMCKYCOBOrO HWA OOpasyloTcA 
B COBPeMeHHBIX yCJIOBHAX. 


Muctuty? oxeaxouoruu Toctynusio 
Axayemun HayK CCCP 2 X 1958 
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OKEAHOJIOrH 4 


E. A. POMAHKEBHY 


O COCTABE M PACTIPEQEJIEHHH PACTHTEJIBHbIX NHTMEHTOB 
B OTJIO)KEHHAX CEBEPO-3ANAMHOH YACTH THXOFO OKEAHA 
K BOCTOKY OT KAMYUATKH 


(ITpedcmaeaneno axademuxom C. H. Muponoecim 4 XI 1958) 


B HacTosujee BpeMA OpraHHecKkHe MHIMEHTHI, 3AXOPOHCHHbIC B JOHHBIX 
ocaKax, PaCCMaTPHBaloTCA Kak MCTOUHHKH NOppupHHoB B Hedtax. Tlopdn- 
puHaM mpwyaetca Oombuioe 3HadeHHe B KavecTBe MHAMKaTOpa MCXOLHOFO Ma- 
TepHalla H TeMMepaTyPHBIX YCJIOBHHM TeHe3suca pacCeAHHOFO B OCaOUHbIX Mo- 
poyax OuTyMuHOsHOrO BeujecTBa u Hedtu ('~%). Ilostomy Bompoc o KayecTBeH- 
HOM COCcTaBe HM paciipesemeHHH MMFMeHTOB B JOHHBIX OCayKax mpeycraBser 
HeECOMHCHHbI wHTepec (*). Bmecte c TeM, JaHHble MO pacnpesenenuio nur 
MCHTOB B MOBEPXHOCTHOM CJIO€ H KOJIOHKAX OTJIOMKEHHM MO3BOAIOT OCBETHTb 
Bolpoc 06 MCTOUHNKe OpraHHyecKoro BelUlecTBa B OCakKaXx, a Tak2xKe OO U3Me- 
HeHHM OHTYMOB B TOJIe OTMO*KeHHH. Kpome Toro, coyepxKaHue B ocayKax 
XJOPOPHJIONOAOOHHIX MPOAYKTOB YykKa3bIBaeT Ha KOJIMYCCTBO JIerKO ycBose- 
MOM MHULM, B TOM 4uce BuTaMuHoB A uC, Aa JOHHOK cbayHbl. O npucyTcTBuH 
XMOPOMHJIJIONOAOOHHIX MHTMCHTOB B MOPCKHX OCayKaxX MHOFO pa3 coobulaiocb 
Ha OCHOBaHHM H3YYeCHHA CMeEKTPOB CNMPTOBbIX HIM aIleTOHOBbIX 3SKCTPaKTOB 
(6-8). M3yuenne pacTHTeJIbHbIX NHPMCHTOB B OCaKaX CeBepo-3analHOH YacTu 
Tuxoro okeaHa ObIIO HavaTO aBTOpOM B aKcnequuMu Muctrutyta oKeaHonoruu 
AH CCCP wacyyue «<Buta3p» B 1955 r. uw mposoumKeHO B JaOopaTopuAXx 
Kacbeypbl reosoruu uv reoxuMuy roprounx uckonaempix MockoscKkoro rocysap- 
CTBCHHOrO yHuBepcuTeta Hu Bcecoro3Horo Hay4HO-HCCIEOBATeEIbCKOrO Teowloro- 
pasBeqouHOrO He*TAHOrO HHCTHTYTA. 

Tlurmentpl u3Bu1eKasucb v3 30—1000 r ocaazKos ecTeCTBeHHOH BJlaxKHOCTH HaH- 
S6omee AKTHBHbIMM PaCTBOPHTeIAMU STHX BelleCTB — alleTOHOM HM CIIMpToalte- 
roHom. Kosuuectso xsopodusia uv cbeouTuHa onpeyelsoch Oe3 pasqelenna 
Ha yHuBepcalbHom cotomerpe. Jina ompemeienusa Ka¥yecTBeHHOrO CocTaBa Mur- 
MCHTOB H COJepxKaHuA KapPOTHHa Obl HCMOb30BaH MeTOA xpoMaTorpaduu Ha 
Symare. CofepxkaHne KapoTHHa onpeselAOCb B €fO MaKCHMYMe NOMVIOUleHuA 
Ha perucTpupytoulem ciekTpodotomerpe C®-2M. Pacuer coxepxanuA Mpous- 


Ig “7.4.08 
BOMMICA 10 PopMywe: C = Fib , Tye C — KoHIeHTpallua KapoTHHa 


I 
(8 mr na 100 r cyxoro ocayKa), aaa onTHuecKad MIOTHOCTh mpu 452 My}, 


 — o6bem pacTsopa KapoTHHa mocie xpomaTorpaduyeckoro pa3eueHuA 
(3 ui), k — KoadrbullneHT mepecueta Ha NMOJHbI OObEM BbITAXKKH, E — xooap- 
pulMeHT SKCTHHKWMN = 258, / — TOM MHA COA UCIIbIfyemMoro pacTBopa (B cM), 
h — HaBecKa Cyxoro ocafka (BP). 

Beero 6nwio caetaHo 66 KomMUeCTBEHHBIX onpezenenHi xopopusiia HW Ka- 
DOTHHA. 

BicyWMBaHHe TOJbKO YTO MOyYeHHbIX MpoO ocayKoB Mpu TeMMepatType 
70—100° npvBosuT K paspyWieHHio XOPOPUAONOAOOHHIX BCULECTB. 23To Cco- 
IPOBORMAaeTCA HCUESHOBEHHEM PO3OBOrO H KPaCHOrO UWBETA JIOMHHCCICHILMH, a 
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TAKKE ToONOc MOrMOMleHUA B KpacHoli uacru cnekTpa. HarpepaHne OCaAKOr 
mip Temnepatype oT 50 jo 70° BbisbiBaeT MCHEe Pe3KO BbIParKeHHOS Y3MeCHeHHE 
xopodussa u ceoputuna. IIpomecc pacnaja xslopodusiJia HW erO MpOH3SBOAHBI 
He COMpoBoxwkaeTcA OOpasoBaHHeM Nop*pupHHos. : 

B nopepXHOCTHOM CJI0e OCaKOB HCCIEAOBaHHOrO paHoHa Oblwin OOHAPyXeH 
CIENLYIOULHE MMIMEHTEI: XMOpoubI a, d, :PeouTHH (10-BuuMomy, (beopuTHH a) 
KapoTHH, J0TeHH, (byKoKcaHTO. Bce 9TH MMIMeHTbI, 34 MCKJIOUCHHEM cbeocu 
THHA, KOTOPbIii B XKMBbIX OPaHH3MaX He BCTPeuaeTCA, ABJIAIOTCH XAPAKTCPHPIME 
TIpeACTABHTEAMM NHTMCHTHOH CHCTeMBI JHATOMOBHIX BOMOPOCJeH. OTo emule pas 
NOLTBEPHKAaeT BbIaIOULyIOCA PO/b AMATOMOBHIX B OOPasOBaHuN OpraHUecKor¢ 


o. Bepuxra 


ae 


Puc. 1. Pacnpemenenue xnopoduana (pecduTuHa) B ocaqKax ceBepo-3analHoli 
gactH Tmxoro okeaHa K BocToxy oT Kamuarxu (B mr Ha 100 r ocagKa) 


BeULeCTBa JOHHbIX OTJOXKeHHH PaccMaTpHBaeMoro paHoHa. Hev3MeHeHHbIH XJIO- 
pocbuiI BO BCeX 6€3 HCKIOUCHHA HCCeCAOBAHHBIX MpOOax OCAKOB, B3ATHIX ( 
ryOuH oT 130 yo 7700 M, cogxepxuTcsH B pe3KO NOAUMHEHHOM KOVJIHMUeCTBE MK 
CpaBHeHHO C NpOAyKTOM NepBo cTaquu oKuCeHUA — teoduTHHoM. B ucee 
JOBaHHbIX KOJIOHKAX OK€@aHHYeCKHX OTJOKCHHH HEM3MCHCHHBIN xopodus 
orcyteTByer. [IpeoOnananue cbeopuTHHa B JOHHBIX OTJOXKCHUAX YKA3bIBaeT Hi 
OKHCJI€HHe OpraHHueckoro BellleCTBa BO BPeMA OCeMaHHA Ha JHO, a TaKkxt 
B CaMHX OCaKaXx. 

Cojepxkanne xopodusiuia u cbeodpuTuHa B BeEPXHeM CJIOe OCANKOB KOeONeT 
ca oT 0,62 yo 30,47 mr, a Kaporuna oT 0,005 xo 0,80 mr ua 100 r cyxoro ocay 
Ka. B npeyeax OTACIbHbIX KPyIHbIX CopM pebecba Ha HMeCT MeCTO TIpsMas 
3aBUCHMOCTb Mex*Ky KOJIMYECTBOM STHX MHTMCHTOB UH COsep2xkKaHHeM B oOCcalKa’ 
MeMTOBOH (PpakWMH. OTO OTparkaeTca Ha XapakTepe MVOWaqHoro pacnpepene 
HuA (eopuTuHa uM KapoTHHa. OfHakO onpesenAOULMM (baKTOPOM B aHHOM culy 
Yae ABJIACTCH KOJMYCCTBEHHOe pacipeyeeHHe Onomaccbl PuTOMMAHKTOHA. 

Ilpu paccmorpenun KapTbl nouaqHoro paciipeyemeHun ceoduTuHa B ocal 
Kax (puc. 1) BuflHO, YTO HanGomee BLICOKHE KOHICHTPallun NUTMeHTOB HaGIIC 
MaloTCA B TOHKOSCPHUCTHIX WAX, PaSBHTbIX Ha MATCPHKOBOM CKJIOHE CpaBHT 
TeJIbHO HefaleKo oT Gepera (ryOuHb! 500—4200 m). 3necb anespuToso-rmnHn 
CTbIC MH MCJIKOAJIEBPUTOBbIe HWJIbI COMepxaT cbeouTHH B KOuMYecTBe oT 10,3 
no 30,47 mr u Kapotun — or 0,18 yo 0,80 mr na 100 r cyxoro ocanxa. B o6n¢ 
CTH MaTepHKOBOM OTMeIH (IvtyOnHb! 30—200 m) coxepxaHHe NHrMeHTOB TaKx 
OTHOCHTEbHO BbICOKO. Oech Jake MeIKHe Ne€CKH, NO JaHHbIM UeTHIPex aHavIt 
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SoB, cowepxat oT 4,83 107,54 mr qeodputnua Ha 100 r ocagxKa. pu nepexoye 
OT OCaXKOB MaTePpHKOBOrO CKJIOHA B OONlacTb WHa Kypuno-KamuyatcKxor u Aue- 
yTckoH TiyOoKOBoOAHEIX BHAalHuH (ryOuHb! 6760—7500 m) u soxKa OKeaHa (rty- 
- Ounb! 4600—5600 m) cogepxanue dectbuTHHa H KapOTHHa B OTIOXKeHNAX BCEX 
THIOB MCCTeNe€HHO YMeHbINaeTCA BIVIOTb JO MMHHMAJIbHBIX 3HAUeCHHH. STO CBA3aHO 
C KOJIMYECTBEHHbIM OOE€HEHHEM B STOM HallpaBJIeHHu (PUTOMMAHKTOHA — rvlaB- 
HOrO NOcTaBLivKa MNHIMeHTOB B OCaKM a, KPOMe TOrO, Cc paspylieHHeM Mnr- 
MCHTOB B MHOFOKHJIOMETPOBOM TOME BOLI, OKUCJIHMTeIbHOH Ha BCeM ee paspe- 
se. Ha mowe okeaHa pe3KO OkuCANTeMbHad COcTaHOBKa nsoB (Eh or +200 
no 580 mp), MeqvieHHad CKOPOCTb UX HaKOMVJIeHHA MH HH3KOe CoepxKaHHe opra- 
HMueCKOrO BelecTBa (MeHbIIe 0,4% Cop,) OarOMpHATCTByIOT Oomee ObicTpomy 
pa3spyWeHulo MHIMeHTOB, 4eM B OCaKaX MaTePHKOBOrO CKJIOHAa UH TtyOOKOBOL- 


HbIX BiMawHH. 


CojepxkaHve eouTHHa B KOJIOHKAX JOHHBIX OTO*KeHUlt 


Cranuua Ne 3342, patton 
ctpika K ypuso-Kamuatckoli 
u  AneyrcKor Bau, 
94° 42,0’ c. mt. 164° 30,9’ 
B. .; ray6nna 4588 m 


Cranyyua Ne 3359, wro- 
3anayHbI CKIOH AneyTcKol 
BnagzuHb, 01° 21,4’ c. m., 
172° 44,4’ B. f.; rayOuna 
4880 m 


Cranuua No 3401, puem- 
Hui CKJIOH K ypnto-Kamuart- 
CKOH BMamzMHb, 91° 45,1’ 
Comin Ol DOkS@ Bo ye 
ray6uHa 5532 mM 


Crauuna Ne 3378, m0x*xe 


OKeaHa,) DU 08,2 Gc. Il., 
162° 24,7’ B. 4.3 rayOuHa 
5461 mM 


Cranuna Ne 3340, jHO 
AugeytcKol BlaHHbl, 
Do mOoware. IlmmlOomon els 
B. .; rayOuna 6762 m 


Ne 3388, HO 
Kypuuo-Kamuatckon —Bra- 
PHB wo len 2,20 eC. El: 
161° 11,8’ B. 4.3; ray6una 
7519 m 


Cranuna 


Ta6auna 1 


Xnopousa 


Caoli or (heoutun) 
NOBepxHo- Tunbl ocaqkKos no rpaHyuJio- Copr, 
cTH Ha, M€TPH4eCKOMY COcTaBy % Ha 
om ocanon, |Poeesn 
mr/100 r %, z 
O—16 AJeBPUTOBO-rIMHMCTHIM WI} 0,57 ZAAO)S) 0,20 
25—32 To >xe 0,31 AAS: 0,20 
32—40 — a 0,83 = 
95—101 Pak OF Oa O05 0,06 
1148—128 | TPomanctem ua 0,65 Alles 0,15 
140—147 | To xe a 0,68 — 
205—211 | Aneppntoso-ramnuctTbii ul | 0,34 | 0,66 0,10 
0—10 AueBpuToBo-rJiMHuCTHIM Wu | 0,57 | 1,36 Ons 
21—28 To »xe 0,44 0,38 0,05 
62—70 TMuucTpin Wd 0551 0,35 0,04 
108—114 | To xe Ont | 4 Sy 0,28 
127—135 Siar 0; 795 |) 45.65 0,41 
200—212 a 0,67 | 0,92 0,08 
262—269 | AneBpvTOBO-rIMHMCTHIM MI | 0,59 0,88 0,08 
O22 Tamunctpilt Wa 0,78 4,86 0,36 
30—40 To xe — 3,34 a 
54—60 ee OQ. 71e | smd) 805 le Onde 
75—90 AJe@BPHTOBO-FIMHUCTHI HI aa 2,96 =e 
422—140 | JT nmeuctsit wi — 1,04 _- 
202—217 | Anesputopo-rauuuctpiit un | 0,46 | 0,37 | 0,04 
2A) Tamuncteli wa 0,25 | 3,00 0,67 
48—56 To xe OFA a 2h Lo OFB2 
64—72 eee Oem eee 0,25 
112—120 | Anespuroso-raunucTelit un | = — 0,84 ae 
458—167 | Taunucreni na 0,87 | 2,44 | 0,14 
167—175 | To xe 0,68 | 1,05 0,09 
198—206 ny igs 0,45 | 0,56 0,07 
ihe Dov he 0,43 | 0,40 | 0,05 
304—310 | Aneppntoso-rimuncTEli ul | 0,35 0,14 0,02 
5—24 AJe@BPHTOBO-rJIMHHCTHI WI -- 3,67 
116—124 | Meakuii mecox OF So 
160—168 | Tameuctplt ui — 9,00 — 
248—224 | To xe os 2,01 _ 
0—18 Aneppurono-ranuuctei ust} 0,77 3,64 0,26 
Qo oe TwHucTH WI 0,93 | 6,70 0,40 
98—106 | To xe dl s(aay || t3ig(0' 0,42 
1466—170 | Anesputroso-ramunctpiii ut | 1,46 8,30 0,46 
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Mexay pacnpeqeienuem B OCawKaX IIMPMe€HTOB WH OpraHHueckoro BeUULeCTBAa 
(Copr) HMeeTCA pasvINune, KOTOPOe BbIpaxkaeTcA B TATOTeHHM (PeoPuTHHA H Ka- 
pOTHHa K HWKHel YaCTH MaTePHKOBOH OTMe/IM HM BepXHeH YaCTH MaTepHKOBOTO 
CK/OHa, Tora Kak HavOosee BEICOKHE KOHILEHTPallM Copr B OCatKax (0 1,5 %) 
IIpHyPOUeHbI K HW2KHeH YaCTH MaTepuKOBOrO CKJIOHa H MAKCMMAJIbHBIM TlyOu- 
HaM OKeaHHYeCKHX Balun. B cocrape opraHuyeckoro BellecTBa HanMOosbUIee 
cojepxKanuve cbeotbuTuHa HMeeT MeCTO B M@KHX TeCKaX BepXHeH WacTH MaTe- 
pukoBoro CcKOHa (B cpeqHem 1,06%) nu B MemKMX MecKax oTMesIM (B CpeqHeM 
0,99), KoTopble covep2xKat TakxKe HanOOJIbIee KOMYECTBO KapOTHHa (B CpeqHeM 
0,047%). Ilo mMepe nepexoga OT MeJIKHX T€CKOB K AaJICEBPHTOBbIM HM IJIMHHCTbIM 
WlaM, B JaHHOM CJly¥ae NapasmenbHO c yBeIM4eHHeM P1yOHHbI OKeaHa, (peo- 
(PHTHH WM KaPOTHH COCTABJIAIOT BCe MCHbLINM MpOMeHT OT OPraHH4ecKOrO BeLIeCT- 
Ba. [IpuuuHa 3TOrO 3aKIOUaeTCA B Pa3sPyWICHHH MMFMeCHTOB BO BPeMA CjIeLOBa- 
HHA Ha HOH XOpoOUlo corsjmacyerca C TeM, YTO B OCaKax PIyOOKOBOAHbIX BNaWH 
MW Ha JlOKe OKeaHa HakalluBatoTca Ooee cTOHKHe TYMHHOBbIe H OCTATOUHbIe 
opraHuueckue BeulectBa (°). 

TlaHuple m0 coxepxkanuto (beotbuTHHa B KOJIOHKAX JOHHBIX OTJO2%KeHHM MpH- 
BeJeHbI B Tad. 1. 

IIpu paccmorpenuu Tab. | BUHO, 4TO B OOJbINHHCTBE KOJIOHOK KOJIHMYECTBO 
cbeoPUTHHa KHM3Y YMeHbIlaeTCA — Kak B pacueTe Ha CyxXOHM OCafOK, TaK HU 
Ha OpraHuyeckoe BejectBo. HanOomee pe3koO 9TO BbIPaxKeHO B KOJIOHKE C J1OKa 
okeaua (cTaniua Ne 3378), B KOTOPOH OKHCJICHHbIM COM HMECT MOULHOCTb OKOJIO | 
1,5 m. Bmecrec Tem, MocremeHHoe CHMKeHHe KONMUeCTBa cbeotbuTuHa Cc riyOu- 
HOH HapyllaeTcA B Wpesemax rOpH30HTAa, COOTBETCTBYIOWULeroO MOCMeHeH MexK- | 
JI@QHHKOBOM 20Xe HB WeOM OOoraljeHHOrO OpraHHyecKkHM BellecTBom (°,*°). 
Hanpumep, Ha craniuu Ne 3359 B mpeletax SsTOrTO TopH30HTa, 3aeraloulero 
3ecb Ha rutyOuHe mpumepuHo oT 80 yo 170cM, KomnuecTBo dbeopuTuHa B 3 pasa 
BbIIWe, YEM B MOBEPXHOCTHOM cul0e. BpmleomucaHHbld xapakTep pacnpelemeHua 
tpeopuTuHa MO BepTHKaJIH, C OMHOM CTOPOHbI, yKa3bIBaeT Ha HAyULM c rayOu- 
HOM pacnaq deopuTuHa, a Cc [pyro — oTpaxkaer yBesMyeHue B MOCeTHIOI 
M@XJIEQHHKOBYIO SNOXY MpOkyKWuu PuToMMAaHKTOHA, BCMeAcTBUe Somee Oaro- 
TIPHATHDIX JWIA 2KU3HH BOMOpoceH KJIMMATHYeCCKHX YCJIOBHH. 

Ha gue Kypuo-KamuatcKkot BnaquHbl TOPH3OHT Me@KJEHHKOBLIX OTIOKe- 
HHH He Obl MpoAeH. OKUCUTeIbHBIM COM 3ecb UMeeT HEOOJIbILIYIO MOULHOCTb 
(0—0,1 m), a cogepsanue cbeoputuna c riayOuHol yBeamunpaerca (cTaHnA 
Ne 3388). [Ipwunua storo 3aKkmiouaeTcA B OOMbINeM MOCTYNMeHHH B MPOUWIOM 
XNOpopusocosepxKallero OpranuyecKkoro eTpuTa B OCaKH, a Take B erg 
JLy4WeH COXPaHHOCTH B BOCCTAHOBUTEJIbHBIX YCOBHAX HJIOB Ha He TyOOKOBOL- 
HbIX OK€@HMYeCKHX BMaluH. 

Takum oOpa3oMm, cpeya ocaqKOB OKa3biBaeT pelilaionjee BIMAHHe Ha COXpa- 
HeHve MurMeHToB. B Tom ciyuae, KOra OKHCIMTEAbHbIC YCMOBUA CYLLECTBYIOT | 
BO BpemMa OTNO*KeHHA 1,5—2 M ocaykos, PeotuTHH MOMKeT Mepexo_uTb B UC- 
KOMa€MOEe COCTOAHHE JIMLIb B HEOOJIbINOM KOJMUCCTBE NO CpaBHeHUIO C ero Mep- 
BOHaUaJIbHbIM COJe€pxKaHHeM B NOBEPXHOCTHOM CIO€ JOHHBIX OTIOXKeHUH. 


WUuerutyT okeaHonoruH [locTyNHv10 
Axajemuu Hayxk CCCP 4 XI 1958 
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1959. Tom 124, Ni 6 


OKEAHOJIO‘'H fA 


r. HW.’ CEMMHA 


PACHPEREJIEHHE JHATOMOBONM BOJOPOCJIN 
ETHMODISCUS REX (WALL.) HENDEY B MJIAHKTOHE 


(ITpedcmasaeno axademuxom H. M. Cmpaxocoim 6 X 1958) 


B MOBepXHOCTHOM CJI0€ OCANKOB TPONMYECKOM 30HbI OKeaHOB UHOFa HaGwIIO- 
AawoTcaA OObIWME CKONECHHA NIAHKTOHHOH AuaTOMOBOH BoLZOpocan Ethmodis- 
cus rex. OTH STMOAMCKOBEIE HJIbI HalieHbI Ha OfpaHnHuenHEIx yuacTKax Ha Arvian- 
Tuyueckoro, Tuxoro un Mxpulicxoro oxeanos. IIpuuunpi, cnoco6crByiomne ux 
oOpa30BaHHlo, JO CHX NOP BBISbIBAaIOT pasHoracus cpequ reosoros (1,2, °~9 


+} ’ 


Jlanubix o pacnpoctpaHenuu E. rex B mmaHKToHe oveHb HemHoro (37°,!°), 


11 { 


BotpuimucTso uccieqopatTeneli, JeTaibHO B TeveHHe MHOTHX eT u3yYaBLINXx 
AMAaTOMOBbIN MIaHKTOH TponHyeckoH OOnactu ATmanTuyecKkoro, Tuxoro u UMr- | 
MuucKoro oKeanos (Ilpegep, Tentmenb, Knese, Afixapa, Kann, Mapymo u qp.), | 
HM pasy He ynomuxatoT E. rex. Muorga, oO6napyxuB STOT BU B GOMINOM KO-- 


JIMUeCCTBE B OCaTKax, HCCJICENOBATeH elainw B 9STUX pavoHax CHeWMaJIbHBIE | 


JIOBbI MJIaHKTOHA, HO H TOrla He HaXOAMIM ITOH AvaTomen (cM., Hampumep(®,!)). 
Ou dakTbl yacTHUHO OOBACHAIOTCA TeM, UTO KoNMYecTBO E. rex B MulaHKTOHe 
oveHb Malo. J[eHCTBHTeIbHO, H3BECTeH BCerO OJHH-CAMHCTBeHHbIN Cayual 3Ha- 
YMTeIbHOrO pasBuTuA E. rex B nuiaHKkToHe BeurambcKoro 3anuBa (mutT. m0 (°)), 
HO aOCOJIIOTHbIe Wudpbl YWCJICHHOCTH ABTOPOM He OblJIH MpHBeeHbI. 

XoTA KomMyecTBO E. rex B MaHKTOHe OY€Hb MaJIO, OH, OMHAKO, BOBCe He 
TaKOH peqKuH BUA, KaK MpPHHATO OblIO AyMaTb (cM. HuxKe). BneyatmeHue oO ero 
OobWIOH PeAKOCTH B MaHKTOHE CCHOBaHJIa YeBHAHO, Ha TOM, YTO COBIMHBIe 
MeTonb! COopa u oOpadoTKu npoO dutTonoo,xTOHa OrpaHHYHBaIOTCA CpaBHH- 
TEJIbHO HeOOJbIIHMH OObeMaMH BOJHI. 

Hawn na6sr0yqeHna B TuxomM oKeaHe Ha «BuTA3e> NOKaZ3aJIN, YTO JIA JIOBU 
peAKuX BYOB (HMEIOULMX KPyNHbI€ pa3sMepbl KIeTOK, KaKHM siBusetca E. rex) 
HeEOOXOMHMO MOJIb3OBaTbCA CeTAMH, CPHJIbTPY!IOULMMH 3HAYHTEJIbHbIC OObEMbI 
Bomb. KomuuectBeHHpiit yuet E. rex Moker ObITb MpOu3BeeH TOMbKO IPH 
ycIOBMH Moscueta KeTOK BO BCeH mpobe. 

J]ia HacTosulero COOOMIEHHA MHOIO HCMOMb3OBAaHbI PesyJIbTaTbl OOpaoorku 
cOopos mlaHKTOHa B MATH pelicax «<BuTs3a» B 3anayHyt!o H WeHTpasbHy!o 4acTH 
Tuxoro oxeaHa. COopbl npousBoyuncb B Mae 1955 r., nome — centTsOpe 1957 r., 
cenTaOpe — oxTsOpe 1955 r., HosGpe 1957 r.— despane 1958 r., mapre — 
urone 1958 r. Konnuectsenupiii yuer E. rex Obl nponsBeyen Ha 150 cranlnaAx 
(oxono0 400 mpo6). Uactb matepuana Gpiia O6padorana HM. A. Tapxosoit. [ons- 
3yl0Ch cily4yaeM BbIPasHTb eff cBoio OnarogapHocrb. Jlna coorBetcTBytollen 
XapakTepuctuku Muguiicxoro oKkeaHa MHOIO MpHBveyenbl AanHple K. B. Bexue- 
MulleBa, OTHOCALLHECH K KOHMY ampemta — Hauany Maa 1957 r. (oryer II Mop- 
exo AnTapKTHyueckoi 9KCNeLMUNH.) 

C6opbl niaHkToHa Obwin chenaHb! ceramu J>KeqM C AMaMeTPOM BXO/HOrO 
oTBepcTus 80 niu 37 cM, MebHuUHOe cuTO Ne 38. (HanOonee yqoOua ceTb C [Ha- 
metpom 80 cm.) JJoBbI ocymlecTBIAIHCb m0 clloamM: O—25, 25—50, 50—100, 
100—200, 200—500 m. Cuer kueTrok npousBosMcA BO BCeli mpobe B kamMepe 
Boroposa nox OunokyapHol synoH (ype. 2 X 8). 

Jluamerp crpopku E. rex xone6anca or 0,20 fo 1,10 mM, BbICoTa KJIETKH 110 
lepBaslbBapHol ocu — oT 0,20 go 1,15 mm (9TH Uncbpbl NouyyeHbI Ha OCHOBAa- 
Hun u3sMepeHua 265 KeToK). Uucno nop (B 10") y Kpax cTBOpKH paBHO 4—5, 
B IeHTpe cTBopKH 3, Ha Moscke 3—5. Ha cCrBopKe 3aMeTHbl TpyOKOBHI- 
HbIe OOpasoBaHHA, KOTOPbIMH STOT BHA XOPOLIO OTAMYAeTCH OT E. gazelle (8). 
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E. rex — oxeannueckuit Tponuyeckuli Buy (puc. 1). To mMoum HaOJIIOLeHH 
siM, CaMad CeBepHad TOUKAa eFO HaxXOK HHA B 3alalHOH WacTH Tuxoro oKeaHa | 
B jleTHe-oceHHee Bpema 9To 41°03’ c. m., 142°38’ B. 1. Cama toxKHad TONKA | 
waxo«eHua E. rex B WeHTpadibHow uactu Tuxoro okeaHa B AHBAape OblIa pac- 
nomloxkeHa Ha 32° 10. m., 174° 3. 4. B Bocrownot uactu Tuxoro oKeaHa, y 6e- 


peros Kannopuun, Maxxpio ('°) Haxogul 9TOT BH B Mpewetax Bcero paHoua 
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Puc. 1. Paitonpt, B KoTOpHIxX HaligzeH Ethmodiscus rex B maaHKToHe. / — m0 JaHHbIM KapcreHa © 
(4), (7 — no qannemm Banauxa (c.(?)), Kapcrena (°) a K. B. Bexnemumesa. J// — no ,aHHbim 
Maxxbwo (1°), JV — co6cTBeHHbIe JaHHble 


pa6ot, BioTh 40 46°15’ c. mw. B Wxgnitckom oxeane Kapcreu (°) o6Hapyxud 
E. rex or 13° c. w., 47°10’ sp. .9. go 10°8%10Rmt, 97°14 Beara KBs bexme 
mutes of 14°48’ c. mm. Wo 25°28’ 10. mi. (10 MepuauaHy KasmpKyTtpl). Y 1ox- 
Holt Adpuku Kapcren nauten E. rex na 34°31’ 10. w., 26° B. 1., aB BOcTOUHOM 
Arnantuke (*) naxoqum E. rex B patoue of 9kBaTopa Wo 24°43’ c. I. 

B Tuxom okeaHe, 10 MOMM JlaHHbIM, E. rex BcTpedaetcaA npn TemMmepatype 
or 18,6 no 29,2° u comenoctu oT 34 fo 35,7°/,,. Ita MHaTOMeA BCTPeuaeTCHA BO 
BCe Ce€30HbI roa, B KOTOPbIe ObWIH MpOBeeHbI HaOJIOMeHuA. Ce30HHbIX MaKCH- 
MYMOB UHCICHHOCTH MHOIO 3aMeyeHO He Opliio. Y Oeperop Kanudbopxuu 
Maxxpto (1°) Takxke He HallieyI 3aMeTHBIX KOeOaHHH UMCICHHOCTH. 

B naumx cOopax E. rex BcTpedasica JOBOJIbHO YacTO (OH HalimenH Ha 111 craun- 
muax u3 150 o6paboranHbIx). Uncsio keTOK, OHaKO, O4eHb Malo. MakcuMaiib- 
HOe YHMCJIO KeTOK, HaOOaBlleeca B JOBe Ha riyOuHe O—25 m una 8°ll’c. m., 
146°53’ B. a., Obuio paBHo Bcero 6 kKserKam B 1 m®. O6mjee unco KeTOK 
Ha 9TOM HanMOouee OoraTok craHiun (nox 1 mM? B coe O—100 m) paBuanocn 200. 
OGbIMHO YHCICHHOCTh Bua elle MeHbINe. Tak, B WeHTpaibHOM uactu Tuxoro 
OKeaHa MaKCUMaJIbHaA YncCeHHOCTh (Ha 8°36’ 10. w., 173° 3. 7.) Obwia paB- 
Ha 1,8 Kaerku B | mM®, B coe O—100 M ona cocraBnaa 90 KneroK non | m?. Ha 
OObLIMHCTBE CTAHUMi UuceHHocTb E. rex eme mMenbue. Sanakuad uacth Tu- 
xoro oKeaHa (kK 3anayy or 150° B. .), re HalieHbI STMOMHCKOBBIC WIbI, He Ha- 
MHOrO Oovlee Oorata, vem paspes I (no 154° B. a.) wn paspes II (no 174° 3. 2.), 
re 9TH Wibl He HalijeHbl. Ecau B 3anagnHow uactu ua 6 craHitMax uuc- 
JICHHOCTh paBHAsacb NoUTH | KeTKe B | M?, a uUnNcMeHHOCTS 0,5 KneTKu B | M3 
HaOlOJalacb HepexKO, TO Ha I uw II paspesax Taxue mudppl Sosee peqKu HW 4HC- 
JleHHocTb E. rex, kak TpaBusto, Menbuse 0,5 KerKu B | M3, 

Y_ Oeperos KanudopHun KoumuectBo E. rex TakxKe o4eHb Malo: MaKCu- 
MyM 7,4 kmerKu nog | m2, B cnoe O—70 . 

1310 


PaccmoTpuM pacnpegenenne E. rex na I u II paspesax (puc. 2 u 3). Wane 
BCerO H B HaHOosee 3aMeTHbIX KONMUeCTBAaX Ha O6OHX paspesax STOT BH BCTpe- 
aJICA B C€BeponaccaTHOM TeyeHnH, a Ha II paspese, Kpome Toro, B 1oOxKHOMAC- 


CeGeptoil muxookeanckud Cebepnne naccamHoe meveHue JOO TOPUONbHOE 
Wp? qpeug p! : \yporutorevenue | 
; “4 10 0°S 


2 2 ° 2 2 2 2 
N 623 N 625 WO 5629 N “36.50 4 Sse N IGS N° IO34 IOIS 3636 J639 3642 3644 G68 30493650 IBS! IG5E 


OS a Tea YO { ' 


0 * 


Aa) 


50 


100 


£00 


JOD 
a; Ae Ws ys fas -e 


Puc. 2. BepruxkambHoe pacnpegenenue Ethmodiscus rex B Tuxom oxeane ua I paspe3e 
(no 154° B. q.). 1 — 6ompute 1 knerKu B 1 Mm’, 2— or 1 n0 0,5, 38 — or 0,50 0,1, 4 — 
ot 0,1 no 0,04, 5 — or 0,04 yo 0,01 xnerku B 1 m3, 6 — E.rex ne Hatiqen 


SATHOM TCYCHHH HM B Ce€BEPpHOM THXOOKeaHCKOM Jpelidbe. Mspeqka u B HeOOb- 
WUX KOJIMYeCTBAX ITOT BU BCTpeyaicA Ha OOOMX pa3spe3ax B PaHOHe IKBATO- 
pHaJIbHOrO mpoTuBoteyenua. Ha I paspese ouenb OeAHbIM ABJIAeTCA TakxKe pal- 
DH CeEBEPHOFO THXOOKeaHCcKOrO Apeltpa, a Hall paspe3e — pation toxKHOro Mac- 
-aTHOTO [penda. 

Ilo Bompocy 0 BepTHKaJIbHOM pacmpeyenenuu E. rex nu3BecTHa TObKO OJ- 
ia pa6ora Kapcrena (°), crpayjaioulaa, K TOMY %Ke, TEM HEOCTATKOM, YTO OIeH- 
SH UHCICHHOCTH 3TOrO Bua ChesaHbl CyObeKTHBHO («MHOTOY u T. I.), H Mpu- 
‘OM JAHHbIe MIPHBeeHbI JIMIMb WIA HeOoMbUIOrO 4NCcIa JOBOB. ABTOp, TeM He 
feHee, elaer BbIBOZ, uTO E. rex mMpunaqiexuT K Tak Ha3bIBaeMOM «TeHeBOL 
biiope» wu pasBuBaeTCA penMyujecTBeHHO B csl0e 150—200 M. 

Ha ocHospanun padorp Kapcreua 6pio BbIcKa3aHo (*) mpequouowenne, ITO 
WIAHKTOHOOrH OObIMHO He OOAaBJIMBaIOT TOTO CJIOA, B KOTOPOM HaxOJsATCA 
JIABHbIe CKOMICHHA STOH BOAOPOCH. 

Moumu HaGs10eHuAMH oMnpoBepraerca 9TO MpesnosmoxweHne. Kak BHAHO 
ia puc. 2, E. rex B TuxoM oKeaHe BCTpevaerca OT MOBepXHOCTH JO T1lyOMHbI 
00 m. MakcuMyM YncieHHOCTH efo HaxO{NTCA B MOBepXHOCTHOM cj1oe O—25 u 
W—50 m (puc. 2 u 3). C ratyOuHOl KOMYeCTBO AMaTOMEeH OOLIMHO yMeHbINaeTCA, 
cobeHHO 3amerHo co 100 mM. Tax, ecu B coe O—5O m Haxogutcs go 1,75 Kae- 
Ku B 1 M3, ToB coe 50—100 MmMaxcumym uncmeHHocTH paBeH 0,20 KeTKH B 

u3. B caoe 100—500 m waxogutcnx He GOouee 0,08 Knerku B 1 m*. Hen- 
u(°) cunTaeT BOSMOXKHbIM OODACHHTD CKONMeHHA E. rex B OCa\KaxX KPaTKO- 
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BPe€MCHHbIMH BCIIbIMKaMHM OOHbHOrO pasBuTHA 9TOrTO Bua B IulaHKTOHEs 
STo mpemnouom*Kenve OCHOBaHO Ha HaOvOqeHHAX Bassamuxa (cm. (°)), KOTOpbIii 
Halen Gombuioe KomMuecTBO E. rex B BenraipcKom 3auBe B 1851 uw 1857 rr, 
Kak ropopwiocb BBIle, aOCOJIOTHbIe WHpbl YHCMCHHOCTH STHM AaBTOPOM HG& 
npupeyenpt. B 1957 r. K. B. Bexnemuues B BexrasibCKOM 3a/1MBe€ He Halley 
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Puc. 3. BepruKxabuoe pacnpegenenue Ethmodiscus rex B Tuxom oKeane ua II paspese (no 
174° 3. n.). O6o3HaueHuA Te Ke, 4TO Ha pH. 2 


6ombuioro KomuyectBa E..rex. 3a cro set, MpowemquIMx CO BpeMeHu HaOJIIO~ 
nenui Basmuxa, HMKTO HHKOra He 3aMeTHJ CHJIbHOrO pasBHTHA STOM HaTC-| 
MeH B IJIaHKTOHe. OcTaeTCA TOJbKO MpeANONORKUTb, YTO BCIIBIUKH B PasBHTHH} 
3TOrO Bua ObIBaIOT Ha OF PaHHYeHHbIX MPOCTPaHCTBaXx, B TEYEHHE OYCHb KOPOT- 
KOrO BP€MeHH H HE KaxXKJIbIM TO, a CICMOBaTeIbHO, HE MOryT OKa3aTb BJIMAHHA 
Ha dopMupoBanue noB. IloxTBepaAuTb wu ONpOBeprHyTb STO MpeANOOKeHHe 
MOryT J\aJIbHeHUIMe MHTCHCMBHbIC UCCJIeCLOBaHHA. 

Hecmorps Ha TO, UTOB NJIaHKTOHE KONMUECTBO KJIeTOK E. rex OObINHO MEHBILLIE, 
4Y€M KOJIMYCCTBO KJICTOK BCeX APyrHx WHaTOMeH (XOPOWO COXPaHATIOMLMXCA 
ocayKax), Mlowlayb manuupeli E. rex uacto mpeppilliaeT nyomlaqb naHuupel 
Ooee M@IKNX (OPM BMECTe B3ATHIX. Tak, Hampumep, Ha II paspese (B WeHTpaJb- 
HOH uactu Tuxoro oKeaHa) Ha 6 WlaHKTOHHbIX CTaHWHAX u3 13 noWlatb MmaH- 
uupeH E. rex Obwia Oobuie CyMMapHOHM Moulaqu Apyrux JuaTomeli, xopowc 
COXPaHAIOMLNXCA B OCalKax. 

B HacTosujee BpeMA MbI emle He pacnomaraeM MOMOOHEIM MaTepHasIOM Hs. 
palOHa STMOLVCKOBBIX HJIOB. Bo3MoxKHO, YTO B 3THX PalioHax y2Ke B MWIaHKTOHe 
HMeeTCH CTOHKOe MpeoOsaqanue Miouwlatn mManuupeH E. rex Haq nuouaqamu 
MaHUMpeH Bcex [pyrux WuaToMelt, XOpPOLIO COXPaHAIOWLUXCA B OCayKax, 4YeM E 
OObACHAIOTCA JIOKAJIbHbIC CKOMJICHHA B OCayKax E. rex. 

BriouIHe BO3MOXKHO TaKXKeE, YTO JIOKAJIbHOCTb B paclipeLeeHHM ITMOLHCKOBHIX 
HJIOB H€ CBA3aHa C KH3HbIO CAMOH BOLOPOCJIN, a 3aBHCHT OT NpoeccoB aOuoru- 
YeCKHX (BPOMe MOMBOLHDIX TeYeHHH, CyCNe€H3HOHHbIX NOTOKOB, MeIKHX BNaluH 
Ha He u T. 1. —nogpobuee cm. (,°,%)). OkoH¥YaTebHO pelIHTb BOMpoc oO MpH- 
4MHaX, BBISbIBAIOWNMX OOpa3s0BaHHve HWJIOB, MOMKHO Oyfer moce albHehwek 
KOJIHYCCTBEHHOH OOpadoTKH COopoB cbuToMMaHKTOHAa H3 TpomMYecKOH OOmacTH, 
B TOM YHCIE H W3 PaHOHOB STMOMCKOBbIX WJIOB, IPH 3TOM HeEOOXOAMMO NpHMe- 
HeHHE MeTOLNK COopoB nH OOpa6oTKH, O KOTOPbIX TOBOPHIOCh B Havase CTaTbH. 


VUuctutyT oKeaHonornu Iloerynusto 
Akajemun HayxK CCCP My DS XS 


WHMTHMPOBAHHAA JIMTEPATYPA 


1A. Ky se, B.U.Merenunu, F.5.¥ gu nues, JAH, 124, Ne 6 (1958). 2S. Ha n- 
z awa, Rec. Oceanogr. Workin Japan, 7, 37 (1933). ? N. J. Hende y, Nature, 181, No 4614 
(1958). “G. Karsten, Wiss. Erg. Deutsch. Tiefsee-Exped. «Valdivia» 1898—1899, 2, Teil 2, 
Lief. 2, 1906. 5 G. Karsten, ibid., Lief. 3 (1907). ® R. W. Kolbe, Rep. Swed. Deep-Sea 
Exped., 6, Nel (1954). 7R. W. Kolbe, ibid., 7, Ne 3 (1955). §®§ R. W. Kolbe, ibid.,. 
Hoek be oa Be a el US Nat. Herbar., 10, 221 (1907). 191. L. Mc- 
By. , Deep Sea Res., 1, Ne 4, 216 (1954).21 I. D. H. ie auiie Nene 
ibid., 1, Ne 1, 47 (1953). tea Hae MARS hatkou pe 
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Hornaygn Akagemun nayx CCCP 
1959. Tom 124, Ni 6 


ITAJIEOHT OJIOPH A 


M. H. KOPOJIEBA 


HOBbIE POJbI TPHJIOBHTOB 
M3, CPEJHEFO MW BEPXHEFO OPJOBHKA CEBEPHOrO KA3AXCTAHA 


(IIpedcmasaeno axademuxom JI. B. Haauexuneim 18 VII 1958) 


B pe3yuibTaTe reomoropasBeqornbix pador Crenuoli skcneqnunn Muuuctep- 
cTBa TeouOrHH WM OxpaHbl Hep (riaBHHi reonor VM. JI. Porosun) u reosoro- 
CbeEMOUHBIX PaOOT, KOTOpble BeyTCA Ha TeppuTopuu CeBepHoro Kasaxcrana 
rpynno# reonoroBp nox pykopogcrsom E. JI. UWnpirusa, yakonseH mHorounc- 
JICHHbIM WHTeEPeCHbI MaeCOHTOJOrMyecKHH MaTepHasl, XapakTepH3ylOllull op- 
AOBHKCKHE OTJIOKeHHA Z9TOTO paliona. . 

IIpn u3yyenun TpuOGuTOB u3 2TUX MNOpOs aBTOpy yAasocb onuCaTbh HOBOE 
MOCeMeHCTBO HM TPH HOBBIX POa, LWHaFHO3Sbl KOTOPbIX H MPHBEMeHbI HHXKE. 


Cem. TRINUCLEIDAE Emmrich, 1839 (Cryptolithidae Angelin) 
Pox Collis Koroleva gen. n. 


Teuotun. Collis parvulus Koroleva gen. et sp. n. (puc. 2 u 4 6). 

Zuaruos3. Ouenb MalexbKui TpHOOMT C WIMpOKHM, KpyTO Meperuy- 
TbIM B IIpOOJIbHOM HallpaBJICHHH, FOJIOBHbIM WIHTOM. I iaOewb CHJIbHO B3LyTaA 
(XOJIMOBHHaA), 3AHHMa€T OCHOBHY!IO YaCTb TOMOBHOFO WHTa MW CHJIbHO pacuin- 
paAeTCA K NepeqHemy Kpalo, re AOCTHraeT NOYTH NOJIOBHHbI BCeH WHPHHbI TOJOB- 
Horo wuta. LlextpaibHasa YacTb ruiaOetu, MpHMepHo y nNeperuOa, OTTAHYyTAa 
KOHYyCOoOpa3HO Hapyxy. Buus 3aqHero Kpasd Mo OOKaM TulaOeIM pacnOJ1Ox*KeHbl 
CPaBHHTeEIbHO TyOOKHE MpOAObHbIe AMKH. SaTbWIOUHOe KOJIbILO WHPOKoOe. 
HenoyBuxHble Wek y3Kue, MOKaTble K OoKaM. CBOOOHbIeC WICK BBIIYKJIBIE, 
oco6eHHO y 3afHero Kpaa. Inasa pacnomoxeHbl y camoro nepern6a rouloBHOro 
uta, m0 6okam ruadenu. IlopepxHocTb NanWupA NOKpbita MesbuyahWwMMH, 
e€1Ba BHHbIMM OyropKkamu. JIBa Oonee KpynHbIx OyropKa pacNomoxeHbI Ha 
mpeyria6esbHOM Mose Bepequ riabetu. TysoBpuuje H XBOCT H€H3BeCTHBI. 

3ameuauua. I[lo-Bunumomy, pog Collis gen. n. caeqyer OTHOCHTE 
kK cem. Trinucleidae Emmrich, c KoTopbiIM OH uMeeT MHOFO OOWIHX YepT. STO 
cemelicTBO BKJIIOUaeT CremyroulHe posh: Cryptolithus Green, Trinucleus Mur- 
chison, Tretaspis M’Coy, Trinucleides Raymond, Reedolithus Bancroft. 

Bce mepeyucsieHHble pObl MMEIOT BBINYyKJIyIO, YaCTO OTTAHYTY!0 BBEpX Tvla- 
Genb (ocobeHHO 3TO APKO BbipaxeHo y Reedolithus carinatus Angelin, nHorza 
KPYTO H30rHYyTHIe WICKH HW MaJIeHbKne Twlaga, MocaxKeHHbIe Ha ux MepernOe. Oru 
oOulve MpH3HakH B FOJOBHbIX WLHTAaX YETKO BbIPaxKeHb!l MW Ha HalIMX IK3eMIMVIA- 
pax, HO OTJIMUHeM OT BCeX TepeUNCIEHHBIX POLOB Cyy2KUT OTCyTCTBUeE HMA, 
BME€CTO KOTOPOrO HMeeTCA Npelria6ebHOe Moe, NOKaToe Brepel, C AByMsA Oy- 
ropkamu. Kpome Toro, y HOBbIxX lIpescTaBuTedeli T1a3a NocaxKeHb! OYCHb OMUSKO 
K TaaOeu HW ropasqo OuM2Ke K TepeqHeMy Kpalo, 4eM y CXOHBIX pozoB Reedo- 
lithus u Tretaspis, y KOTOpbIxX Tvila3a pacnoOJlOKeHb! WIM B CpeAHeH YaCTH ULCK, 
win OsIMxKe K 3aHeMy Kpalo. : 

Cxoguaa c Reedolithus u Tretaspis konycopuqHad dopa ruadeun | pH 
OnmKalilieM pacCMOTpeHHH HMEECT CYyLICCTBCHHbIC OTIMYNA B CTPOeHHH OOposy 
ra6enu, KoToppie y Collis gen. nov. BbIpaxkeHbI B BYE MPOLOMbHbIX AMOK 
y CIMHHbIX Ooposy, Tora KaK y YKa3aHHbIX BbILMe POAOB OHM PaCIONOKCHb! B 
Bue NOMepeuHbIX AMOK. Pie 

PacnpocTpanenue un BospactT. CepepHbii KasaxcraH, au- 
JI@PKeHCKH TOPH3OHT, TaCTLIKOJbCKHE COM KapaOKCKOrO sApyca. 


Cem. RAPHIOPHORIDAE Angelin, 1854 


TpusoOuTbl 2TOrO ceMeficTBa OTIMUAlOTCA Bbialouleica Biepey riadebi0o, 


KOTOPad OKAHYHBAeTCA WIMNOM, WapHKOM WIM BbIaeTCA NOUYKPyTOM 3a IIpe- 
Jebl NepeHero Kpax; HHOra C3aM OHA CHAO2*KeHA MapOH M30/IMPOBAHHBIX JIO- 
nacre. Y3Kue CBOOOJHbIe WIEKH Yale pacnoslaraioTcA Ha OpIiolIHOH CTOpoHe 
xKkupotHoro. [leunbie miumbl JMHHbIe, JIMIeBbIe WBbI ONucTonapHble. Tasa 
OTCyTCTByIOT. TyJOBMULHbIX CerMeHTOB YeTEIpe-cemb. I]1eppbI IpAMBIe. XBOCTO- 
BOH ULWT WupOKHH, Yale TpeyroMbHbI, WIM NOJyKpyrvIbii. 

SamMeuaunua. K nacrosulemy BpeMeHH 9TO CeMeHCTBO BKJIOUaeT CJIC- 
aytouyne poet: Raphiophorus Angelin, 1854; Ampyx Dalman, 1827; Loncho- 
domas Angelin, 1854; Ampyxina Ulrich, 1922; Raymondella Reed, 1936, 
Bulbaspis Tschugaeva, 1956. 

Paci pocT pawen we uv BOS pac T=. mEpona, Amepnxa, A3ua. 
Opopuk — HH3bI CHlypa. 


Tloncem. ALEPY XI1NELLINAE Koroleva  subfam. n. 


Tunuunelt pox Ampyxinella Koroleva gen. n. (puc. 1) 
JLuaruos. HeOonpmue Tpuso06uTb! C WMpOKOH ToMOBOHM, OOO BBI- 


NyKJoH riaOerbio, He JOxomAmMe Wo nepequero Kpad HM CHaO*KeHHOH C3aqH © 


napoli HW30IMpOBaHHbIx siomacte. Vimeiorcs rasa, pacnovloxKeHHble BOJIM3H 
raa6emu. Ilepequaa uacTb KpaHuyuA OKpyxKeHa y3KHM KaHTHKOM. Ifeku wWan- 
pokue, riaqKue wim C MOpULHHKaMH. TyJOBMLHbIX CerMeHToB WecTb. Ilnepppi 
mipamble. XBOCT OKPYIJIOTPeyrOJIbHbIX OYepTaHHH, CerMeHTHpoBaH. Paxuc JO- 
XOMMT WO 3aqHero Kpas. 

3amMeuauna. IJimeiuulica B Halllem pacnopsxKeHHH MHOPOUNCJIeHHbI 
MaTepHaJI XOPOLIel COXpaHHOCTH yKa3bIBaeT Ha 3HAYHTEJIbHbIe OTKJIOHCHHA 
Ka3aXCTaHCKHX MpeyctaBuTenel oT tbopM, Bxoauux B cemM. Raphiophoridae, 
OCOOeHHO B FOJIOBHOM ILMTe, TOra KaK TYJIOBMULe H XBOCT ABJIAIOTCA THMMUHDI- 
Mu paduodopoBnyzHbiMn. Bee xe JI OTHECEHHA HX K STOMY CeMeHCTBY HMeeTCA 
MHOrO J{aHHbIx: 1) ApkO BbIpaxKeHHBIN pacbvoPopuAzHEIM THM XBOcTOBOrO WLuTAa 
u TyNoBuuta, 2) OOulNH OOMK TiabeIM, paciuupsAtoulMlica kK NepewqHeMy Kpalo, 
3) Napa W30JIMpOBaHHbIx JlomacTeli 10 6oKaM 3afHel 4uacTu rnabenu. Ho Takue 
(pakTbl, KaK Haluuve Tila3, Haluuue mpezriaOenbHoro Noa, ycTpolcTBo me- 
pequeh “uacTH KPaHHHA, 3aCTAaBJIAIOT BbIJeUTb Ka3aXCTaHCKUX MpescTaBUTe- 
JleH B HOBOe HMOJCeMeHCTBO. 

Hasmune ria3 He ABJIAeTCA TAKUM (PakTOM, MO KOTOPOMY CJIeqOBaJIO OBI BEI- 
JleIMTb HOBOe cemelicTBO. AHaJlorMuHbil clyuall yoxKe uMeeTCA B Halle Mameou- 
TOJOrHYeCKOH JIMTepaType, Kora, Hampumep, pox Phacops BkJ10ual B CBOeM 
-COCTaBe 3pA4uHe HM CJeNbIe BHAI, a B HACTOAILee BPeEMA MpeAcTaBUTeH C rlasaMu 
BHIJeICHbI B HOBOe NoscemelicrBo — Phacopinae Reed, 1905. Ilompo6uoe onu- 
CaHue pasBuTHA pofa Phacops Ao nosmHoW aTpodun raas (pom Dianops) umeer- 
cai B paOorax 3. A. Maxcumosoit (°), P. Puxtepa (°) u ®. Puga (’). 

Hopoe moycemelictso Ampyxinellinae o6bequHaer B cBOeM cocTaBe por 
Ampyxinella c 4 Bugamu (puc. | a—e, 0) u 1 Bapuanuto (puc. | e). 

PacnpoctTpaHeuHue u Bospacr. Cesepupi u Wun Ka- 
-3axcTaH. Cpequnii u BepxHui opmoBuK. 


Pon Ampyxinella Koroleva gen. n. 


1936. Ampyx." Konopa. Matep. usy4. Tpyi06. awxKH. cuslypa xp. JbxKe6a- 
rabitay, crp. 30 u 47. 1948. Ampyx. Be6ep. Huxuecunyp. Tpn06., crp. 16. 
1958. Ampyxina. Uyraespa. Tpu06. Uynaniickux rop. erp. 33 


Yenorun. Ampyxinella rugosa (Kolova, 1936) (puc. 1 a un 4 a). 

Avaruos. CnwHHo wT mourn OKpyrabix WIM OBaJIbHbIX ouepTaHni. 
Yonosa wupoKaad c GombWol BEITyKION rnabenbIO, He MOxomameli Jo nepeHe- 
rO Kpad WM CHaO*KeHHOM C3aN NapoH u30/MpoBaHHbIX omactrelt. Umewrcs ra- 
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Puc. 1. Ampyxinella gen. nov. a, 6 — Amp. rugosa (Kolova), ananjeiino (a — 

THMMYHBI BHA posa; 2X,6—4%X); 6, e—Amp. balaschova sp. n., Kapazox 

(e—2x, 2—4xX); @—Amp. ruslani sp. n., anaHgetino (4X); e —Amp. 
rugosa var. nanusi var. nov. amaungelino (2X) 


Puc. 2. Collis gen. nov. a — ¢ —Collis parvulus sp. n., Kapayox: a—ronoBHOl 

WHT; THNMUHbI BU pofa (4X), 6 — To «xe, BHA. cnepeqH (4X), 6 — TO xe, BHI 

cOoky; 2 — e — Collis sp.: 2 — rna6enb (4,5X), 0 — To Ke, BHA cnepequ (4,5X), 
e€ — TO xe, BH COoKy (6X) 


Puc. 3. Ovalocephalus gen. nov. Ovalocephalus kelleri sp. n., Kapaqox: a — 
KpaHHgui (6X), 6 — To xe; THNMUHBIT BHA poga (4X), 6 — raadenb (8X) 


JJAH, Tv. 124, Ne 6, Koponena 


3a, PaCNOJOXKeHHbIe BOH3H PiaOeM, MpHMepHO B cpequen uactu. Ilepeqnaa 
YacTh KPaHHAMA OKPy2KeHa Y3KUM HIM Ooee WIMPOKHM KaHTHKOM. CBoOonHBIe 
MCKM WIMPOKWe C MOPIIMHKaMM WIM BbIMyKJbIe, riatKue. TysoBMUlHbIX cer- 
MCHTOB IeCTD. XBOCT WHPOKHli, OKPyrioTpeyroubHBIXx ouepTanui. Paxuc y3- 
KHH, MOXOAMT NO 3aqnero Kpas. IInespaibubix pe6ep yerpipe-narp. 

3a Me€uYaHUS. CpaBHMBad BCex mpefcTaBuTeneli paccmarpuBaemoro 
CeMCHCTBa, Mbl BAUM, YTO HOBbIi pox Ampyxinella 6rmxe Bcero crout Kk Ampy- 
xina Ulrich (*); sro BuzHo mo O6memy yerpolicrBy TyoBnUa u XBoCcTa, 10 Ha- 
AMIMIO Napbl W3OMPOBAHHBIX JoMacTeH y 3ayneit vacTu riaGen un HeKOTOpEIM 


Puc. 4. Pexoucrpyxuna Ampyxinella (a), Collis (6) 4 Ovalocephalus (e) 


JipyuM IIpH38HakaM, HO H3yYeHHe MHOFOUNCeHHOrO MaTepHasia xopolel co- 
XPaHHOCTH (cBbIUe 30 9K3eMIMJIAPOB) MOSBOJHJIO YETKO BbULCIHTb XapakTepHble 
OTMUUA Y Ka3aXCTAHCKHX NpefcTaBuTeleH H OOBEAMHUTh UX B HOBbI pol Hu 
HOBOE MOJCeMelCTBO. 

OcHoBHbimMu oTaMuuamMu Ampyxinella or Ampyxina saBastorea: 1) ria6enb 
He JOXOLUuT Jo mepequero Kpaa, 2) npucyTceTByroT ria3a, 3) KpaHHyMH OKpy2xKeH 
KaHTHKOM, 4) MeBp XBocTa MeHbIUe, 5) TYJOBHIILHbIX C€fMEHTOB IIeCTb, a He 
math. (OO orHecenuu Ampyxina xk cem. Raphiophoridae B meyatu yxe nozHH- 
MaJICd paHee BOMpoc, HM MbI MpucoequHAemca kK MHeHHIO Butruurroua (}%) o 
BKJIOUCHHH STOFO pola B aHHOe CeMelcTBO.) 

Raymondella Reed (8) umeer tTakxxe HeKOTOpBIe OOmLue YePTHI, COM2KalO- 
He STOT PO C Ka3aXCTAHCKMMH MpecTaBUTeAMH: TaKOe Xe MOUTH OKPyrso0e 
O¥UepTaHHe CMHHHOFO IWHTAa, OOMbINyIO BbIMYKy!O TiaOeb, MPOMObHBIE 430- 
JIMpOBaHHble JOMacTH,— HO BH{bI STOO pofa He UMeIOT Tvia3, Npesriadenb- 
HOrO MOA HW TYJIOBMULHbIX C€fMe€HTOB Y HHX He WIeCTb, a MAT. 

Coctas poga Ampyxinella caexyroumi: Ampyxinella rugosa (Kolova), 
Ampyxinella balaschova (Koroleva), Ampyxinella biloba (Tschugaeva), Ampy- 
xinella ruslani sp. n., Ampyxinella rugosa var. nanusi (Koroleva). 

PacnpocTtpaHeHue HW FreonmoruueckuHuH BO3pacrt. Ce 
Bepubili Ka3axctan. JInanjeiiipcKnii uw KapagoxcKult apycbl. Tanaccknit Ana- 
Tay — Kapafox. Uyuuulickve ropbl — HH3bI JWaHelJIbcKoro spyca. 


Cem. CHEIRURIDAE Salter, 1853 


Tloncem. DEIPHONAE Raymond, 1913 

B 9To mogcemelictso Pafimong (°) BKmou4aeT caezyroulue poss. Deiphon 
Barrande, xapakTepu3yetca wapoBuAHOH rviaOebio C MaJICHbKUMH LeKaMhH, 
OT KOTOPbIX OTXOAAT OOMbIUIMe H3OPHYTHIC WHIMbI. XBOCT uMeeT TBE PacxosA- 
W{HeECA IWICBPbl, Tak2Ke LWMNOBHIHBIe. 

Staurocephalus Barrande, umeer wapoBugHy1o nepemmolo yacTb riadenH 
A IMJIMHAPHUeCKY!O 3aHIOIO C J[ByMA HapamMu MonepeyHbix Ooposy. Tososa c 3a- 
3yOPCHHbIM KpaeM, XBOCT MJIMOMeporOZOOHbIH. : 

Sphaerocoryphe Angelin, otmuaetca oT Mmpefbiyujero pola KOPOTKON 3a- 
[bWIOUHOH YacTbioO Tae WM UMCIOM PiaOeIbHbIX OOPO3A, KOTOPbIX y Hero He 
jbIBaeT OOMee OHO Mapbl. 


Onnx (°) BKJIOUN B STO MOLCeMelicTBO elle OAH HOBBI pox: Hemisphaero- 
coryphe Opik,— oranuatoutniica euje Ooee yKOpOueHHO 3aHeEH YaCTbIO [la 
Oe, Tak TO WapOBuHad MepeqHAA YacTb NOYTH HeEMOCpeACTBEHHO MPHMbI- 
KaeT K 3aTblIOUHOH Oopo3ze. 

B Mu3y4eHHOH KOJWICKUMH HaXOMATCA SKSEMIVIAPbI TOTO MOJCeMeHCTBA, 
UMeIolULve [Be Nap! Goposy Ha riaOeiu,— npusHak, NO KOTOPOMy Hx CJeLyer 
oTuectu kK Staurocephalus Barr., Ho dbopma ruaOeiH y HUX Pe3KO OTJIMUHAa, He 
Kpyrvlast, a mecrooOpa3Haa, W WICK OXBaTbIBaIOT OOJbIy!0 YacTb rade, a He 
TOMbKO 3aHIOIO WWIMHApwuecKylo, Kak y yKa3aHHoro BbIe poga. [losromy 
(bopMbI C OBaJIbHOM MepemHe YacTbIO TaGenM M WMIMHApH4YeCKOH 3alHeH, He- 
cymel JBe napbi veTKux Ooposy, BbIeNeHbI B HOBbI poy Ovalocephalus. 


Pon’ Ovalocephalus  Koroleva gen .n. 


Texorun. Ovalocephalus kelleri Koroleva gen. et sp. n. (puc. 3a u 46) 
1948. Staurocephalus sp. Be6ep. Moxorpad. no naneont. CCCP, crp. 75, 
TAO Meee a LO, | 

JLuaruo3. ManenbKnit tpuso6uT, y KOTOpOoro rouloBa COCTOHT M3 OOJIb- 
wo necrooOpasHol rnabenu (mepeqHAA YaCTb OBabHaA, 3aHAA WH/IMHApHue- 
cKaa), UMeloleH O13 3aTbWIOUHOTO KOMbUa Be Napbl Ooposy. | 

HenoyBuxkuble WeKH fO/IbUIMe, CHJIbHO H30rHYTbI B NOMepeyHOM HalipaBuie- 
HWM. Ou OXBaTbIBaIOT ¢ OOKOB HE TOJIbKO WHIMHApHuecKylO YacTb riadeHu, HO: 
YaCTHYHO HM OBaJIbHyI0. SaHHe BeTBM JIMIEBbIX IIBOB OT Tvla3 HallpaBJIeHbt 
Ha3sa WM B CTOPOHBbI. Onw mepeceKaloT KpaeBy!oO KaliMy BbILIe WeUHbIX yIJOB, 
KOTOPbIe, MO-BUHMOMY, HecyT HeOonNbWIHe WHMBI. 

3Sameuaunua. Mmewmulica B Halliem pacnopsxkeHHH HeEMHOrOUNCJIeH- 
HbIM MaTepHadl BCE KE NOSBOMAET CleMaTb BLIBOL, YTO JAHHbIM pO 3aHvMaeT MPO 
MEK YTOUHOE NOMORKeHHe Mex Ay pogzom Staurocephalus Barrande, 1846 u Sphae 
rocoryphe Angelin, 1854, Bxogsmux B nogcem. Deiphoninae Raymond, 1913. 

Otauuusa ot Sphaerocoryphe Ang. 3aKmiouaioTcaA B CTpoeHun riaOelu, KO- 
TOpaA y HOBOrO pola COCTOUNT U3 NepelHeH OBaJIbHOM YacTH MW 3aHeli UMMHApH- 
4eCKOH, Ha KOTOPOM pacnosOx*KeHbl Be Napbl YeTKHX OOKOBHIX Oopo3sy, MpHuemM 
3aHHe, BMeCTe C H3rHOaIOMleHcA BNepel 3aTbWIOUHOH Oopo3sqoH, oOpasyioT He- 
Ooubuiue onactu. Sphaerocoryphe Ang. He umeeT OTTAHYTOH 3aqHeH Yactu ria 
Oenn, a NepeqHAA YaCTb CKOpee KPyrulad, YEM OBabHaA. BoKosple Gopossbl pac- 
MOJIO*KEHLI TaK %Ke, KAK HW Y Hallero poOa, Ha y3KOH YacTu riabemu, HO UX KO- 
AMYECTBO HE NpeBbllliaeT OHO Mapbl. 

¥Y Staurocephalus Barr. ((1°), ra61. VII, bur. 13—25) 3aquaa uacTbh ria6ein 
IWIMHIpHueckad, C JBYMA MapaMu Oopo3y, Kak MW Y OMMCAHHBIX 9K3EMMJIAPOB, | 
HO (PPOHTabHaA Ce YaCTb COBEPIWCHHO KPyrsiad HW Kak Obl ABJIACTCA OTICbHBIM 
I{pHWaTKOM K rowoBHOMy winTy. Ulexu, kak NpaBMlO, OXBAaTHIBAaIOT JIMIIb Y3KYIO. 
YaCTb TlaOeIN, He 3axBaTbIBaA ccepuyeckyio. 

PacnpocTpaHeHue nH BO3pacrt. CeBpepHpii Kasaxcran. Kapa- 
WOKCKHH saApyc (Hb). | 


Kasaxckuit ropHo-MeTasJlyprauyeckuit MHCTHTYT Ilectynuao0 
r. Amma-Ata 16 VII 1958 
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HHTOJOLHA 


JI. b. JIEBHHCOH, JI. 1. MOMOBA u J. A. CAXAPOB 


PUCTOXMMHS HEPBHbIX KJIETOK CJIYXOBOrO FAHIJINA 
B CBA3H C SOPMHPOBAHHEM UX ®YHKILMK B OHTOFEHE3SE 
SAPOJbBILIEHM AKCOJIOTJIA 


(ITpedcmaenexo axademuxom E. H. Ilaeaoecxum I XI 1958) 


Hsyyenue rucTOXuMHH HepBHbIX KJI€CTOK pu pasWUHbIX UX (byHKWHOHAJIb- 
HbIX COCTOAHHAX MpefcTaBaeT COOOH BaxkKHbI HM HeEOOXOMMMbIi 2Tal B CoBpe- 
Me€HHOM paspaOoTKe wWuHTopusnon0oruH Helipona ('~°,’,1%,14). SarpyqnHenua 
B MCCJIEQOBAHHAX TakOrO Poa CBA3aHbI C MOWCKaMM YOOHDIX ctbopM  onbira, 
MOSBOJIAIOWLHX C MOCTATOUHOH yBepeCHHOCTbIO CHHXPOHH3HPOBaTb (busHomornye- 
CKue HM MOpdosornueckve JaHHble WIM NOLOOpaTb aeKBaTHble MO KauecTBy UH 
MHTCHCHBHOCTH MeTOJbI BO3AeCHCTBUA Ha HepBHYyIO KeTKy. OHM uz myTel 
MOAXOMa K ITOH 3aave ABJIACTCA MOCTAHOBKA OMBITOB, B KOTOPLIX (PYHKUMOHAaIb- 
Hy!0 THCTOXHMMIO HEPBHBbIX KJIETOK H3Y4alOT B CBA3H C NOABJICHHEM y HUX ompe- 
JeICHHBIX CPOpM chellupuyeckohH usuosuornyeckOH AKTMBHOCTH B XOJ€ OHTO- 
renesa (173), ay Batt 

GayaueH HaCcTOAMerO HCCICMOBaHHA ABJIAeTCH M3YYCHHe H3MeHeCHHH B Iu- 
CTOXHMHH HePBHbIX KJIeTOK cyxoBoro raHriua Amblystoma mexicanum 
B CBA3H C HadasioM cnelluPuyecKkou (yHKWMH STHX KJIETOK B Mpowecce 3apospl- 
WIeBOro pa3sBHTHA. ce 

BblIM MocTaBJeHb! PU3HOOrHYeCKHe IKCNCPUMEHTH! JIA BbIACHeEHHA BpeMe- 
HH Havala cneluduyeckoh PyHKWUMOHAaAIbHOM AKTMBHOCTH H3y4aeMbIX KJIeCTOK, 
U MapaJJIeIbHO U3y4aslacb THCTOXHMHA 9TUX KJICTOK Ha PasHbIxX 9TaNaXx PasBu- 
THA 3apopiuen. 

Jia KMeTOK CJLYXOBOrO TaHrvIHA AKCOJIOTJIA MOMECHT TOABJIECHHA (PH3SMOJOPH- 
H€CKOM AKTHBHOCTH Obl ycTaHoBseH B oMmbitax Caxaposa (°). Anamoruy4Hble 
1O MOCTAHOBKe OMBITHI CYKUJIH B HacToAULeH paOoTe dbusHoMOrHyecKUM KOH- 
TpOweM. 

MomexT (byHKIWHOHaMbHOrO CospeBaHuA HelipoOactoB MoxeT (H, M0-BULU- 
MOMY, JOJIXKEH) He COBMaaTb C MOMCHTOM (PYHKUMOHAIbHOrO POpMUpoOBaHHA 
AHAIM3aTOPHOTO almapaTa JaOupHHToB B WeloM. Heb3a mosToMy CYAHTb 
0 CO3PeBAHHM FaHIJIMO3HbIX KJI€TOK MO MOMeHTY (POPMHPOBAaHHA Pery/ATOPHEIX, 
KOOPAHHAILMOHHbIX BIMAHHH, UCXOLAUMX U3 JaOupHHToB. Ilo ,aHHbIM Caxapo- 
3a, HEPBHbIe KJIETKM TaHrIMA HAYHHAIOT OKAa3bIBaTb CHeMLMPUYECKOE BO3ACHCTBHE 
Ha MOS HECKOJIbKO paHee, IPHYEM Me€PBOHAYAJIbHO STO BOSACHCTBHE HMCET JIMILIb 
TOHHYCCKOE BbIPaKeHHE H MOKET ObITh OOHAPy2KeHO TIO H3MCHCHHIO BeJHUMHBI 
pespIeEKTOPHOFO MaBaTesbHOrO Opocka, onmpesensemo mo MeroguKe JleTBuse- 
pa (1°). Ec cpaBuuBatb BeMUNHYy STOO petbieKca y HOPMasIbHbIX IMOPHOHOB 
1 2MOPMOHOB, JIMUICHHbIX Ha PaHHHX CTaqHAX PasBHTUA CYXOBbIX IHYy3bIPbKOB 
1 COOTBETCTBCHHO C/IYXOBBIX PaHTIHeB, TO MO OMpezeeHHOrO MoMeHTa 9MOpHO- 
JaJIbHOrO pasBuTua (py6ex 36-i u 37-H craqui, mo Tappucony) 9Ta Bemu4uHa 
pacTeT B OOeENX TpyMmnax NapaebHO, a 3aTeM BHESAMHO MOABIAIOTCA PasJIH- 
{MA: Y HHTAKTHBIX 9MOPHOHOB OHA MposoMxKaeT HapacraTh, a y ONepHPOBAaHHbIX 
TO YBeMYCHHE MpeKpalllaetcaA uIM pe3KO 3amMesaeTcA. OueBuAHO, YTO C 9TOTO 
MOM€HTA YCTAHAaBJIMBaeTCA TOHH3HPYIOMNLee BIMAHHE KICTOK PaHrinA Ha MOTOP- 
{bl€ CHCTEMbI Mo3ra. 


B HacTosleM HCCeLOBaHUN ObIIO MOCTABJIeHO Be CePpHH OMbITOB — Ha AByx 
KlaKaX MKPbl akcosloTeH YepHOH pacbl. 

B kako cepun OHOpOAHbIM WM PpasBHBaBIUIHHCA B OJMHAKOBbIX yCJOBHA 
2MOPMOHAIbHbI MaTepuall paciipefeiaica ciekyiouyuM o6pa3som: 1) uact 
39MOpHOHOB (pPHKCHPOBasacb Ha YKa3aHHbIX HWKe CTAMMAX PaSBUTHA AIA MPOBEe- 
JeHHA THCTOXMMMYeCKOrO HCCeLOBaHHA; 2) YacTb 2MOPHMOHOB CJlyKHa AWS 
OMpeleeHuA MOMeHTa NOABeHMA (PyHKUMOHAaIbHOH aKTMBHOCTH Taurus (°), 
IpHYeM He MEHEe JECATH UCHOMDZOBaBLIMXCA LIA ITOH WeM 2MOPHOHOB ObWIM 
IIpeIBAPUTEbHO JBYCTOPOHHE JIMMIeHbI 3ak1aloK CyXOBOrO raHraua; 3) Ha- 
KOHEL, HeOObIUNAad Tpynna 2MOpHOHOB MpeTepneBasa OMHOCTOPOHHIOIO oMmepa- 
IlMIO YaIeCHUA CYXOBOTO My3bipbKa C 3ak/alKOl ranriua — 9Ta rpynma du- 

TaOuuua 1 KCHPOBaslacb Ha cTauu 38 uw Cly Kua 
MOp@OsIOrH4eCKHM KOHTPOJIeEM AIA Ope- 


2 o 5 Bhs as JeleHHA JOKaIN3alluH Tanna. | 
x o 
gs 8 é Fo Ze Hmxe w3vlaraiorca aHHble OMHOH 3 
5 a8 e S Rez | S=  CepHli, HaxOfallMe MOmHOe NOMTBEpA- 
oes | 88 a § EE¢ |} ES  Menne B AaHHbIX APyroH CepHH OMBITOB., 
> 66 Ate Oo One =o) s a 
@My3nONOrHuyecKHH ONbIT B 3STOM Cyya 
: r aun- 
RM \ AO oso | oon) 2S moKa3aul, YTO CJYXOBbIe TaHrviMH Hayy 
B | 40-# | 20 4. 00 wu. Hal0T OKa3bIBaTb (PYHKIMOHA/bHOe BOS- 
B 41-4 | 40 u. 00 M. 9,5  MelicTBue Ha MosrB xoge || AHA pasBH- 
‘i oe an 4. ao alae bec tus. KoopvualluoHHble paccrpoiicTBa 
-H Y M. 
: ; CHHBbIX CJLYXOBbIX Iy- 
E | 13-4 | 10 4. 00 m. 10,5. | Yo SMOPHOHOR “inilleH HER City ye 
K | 1441404. 00m,.| 38 | 11 SbIPbKOB, HauaJIH MPOABJATECA JIHUTS 
Ha 14 jleHb pa3BUTHA. 


Bbluin WpoBexeHubl clesyroulue TucToxuMuuecKkue peakivH: 1) BbInBIeHHe 
PHK no meroguxe Bpame (buxcatina cmecpio Tenn); 2) BbiaBsleHue riukKoreHa 
mo MeroguKe IlaOaqaima; 3) peakuna Ha wlemouHy1o cboctbatasy nO MeTosNKe 
Tomopu u 4) peakiua Ha rucTHyqHH no MeToquKe Ceppa. 

QMOpHOHbI (PuKCHPOBaIuch Ha 7 MOMeHTAX Pa3BUTHA, MPHXOAAMMXCA Ha 
10—14 yuu xKu3HH (cTaqun 36—38, no Tappucony), T. €. paHee Toro BOspacta, 
KOra MPOMCXOAMT CCTECTBEHHDIM BbIKJIEB 43 OOONOUeK. XapakKTepuCcTHKa MO- 
MeHTOB (pukKCalluH Java B TAO. 1; AWA yROOcTBa U310%KeHUA MbI OOO3HAUaeM UX 
Kak crajun A, B u T. 4. Beero B sto cepuu ucnojmb30BaHo 112 smM6pnoHos. 
(a B [pyro cepuu, re MaTepnan cbuKcupoBaica Ha 6 MOMeHTax pa3BHTHA, 
96  2MOpuoHos). 

B weax TOUHOM neHTHpukalun Ha Mpemapatax cilyxoBoro TaHriua Obit 
MpoBeyeH MOpouormuecKHh KOHTpPOb. Y COOTBeETCTBYIONLMX IMOPHOHOB 
Ha 8-M (He pasBHTHA yalaicd nepBbili cayxopoli mysbipek. IlocaeqcTBHeM 
STOH OlepallM, KaK M3BeCTHO (°), ABJIAeTCA OTCYTCTBHe CyxXOBOrO raHrina 
C paBol CTOpoHbl. OMOpvoHb! OblH s3acHKcupoBanbl Ha 14 Jenb pasBu- 
THA. CpaBHeHweM YepenHOMO3roBbIX TaHTveB sleBOi H paBoli CTOpOHbI 
ycTaHaBIMBallocb pacnomnoxenue VIII, cryxosoro, raHriua, KOTOpPbIii, B OTJIH- 
4WHe OT OCTAJIbHbIX CKOMJICHHH HEPBHBIX KJICTOK, ObII B STOM Ciyyae Henap- 
HbIM. 

BbIACHHB Ha KOHTPOJIbHbIX MpemapaTax sOKaIM3aIlMIO HW BHEWIHHE NpH3HaKH 
PaHrIMA, Mbi CMOrIM 3aTeM MIpoOcequTb ero pasBuTHe Ha MpenapaTax, oOpa6o- 
TaHHbIX JWI THCTOXMMHYeCKOrO uCcceqoBaHHA. Ha monmepeyHbix cpesax, Mpo- 
XOMMIMHX Ha YPOBHE C/IyYXOBDIX MY3bIPbKOB, BHAHO, UTO CJIyXOBble FaHriMu pac- 
MONarawoTcA C KaxKMOM CTOPOHbI BeHTPO-JlaTepabHee MpoomroBatToro Mosra, 
y MeMaJIbHOH CTeCHKH CJ1yxOBOrO NysbipbKa. Ha cpese OHM UMEIOT OOBIUHO (opMy 
oBala. Ha pawHux 43 MCCeAOBaHHBIX cTaqui pasBuTHA OHH OOBIMHO MI0XO 
IudppepentupyiorerA OT ToscTow cTeHKH My3bIpbKa, 4TO CBHAeCTeILCTBYyeT 06 
MX IllaKOJabHOM MpoucxoxyeHun. B xoge nociexyiouero pasBuTHaA MOpo- 
JlOorMueckast KapTHHa TaHriuA Wperepnepaer 3aMeTHbIe H3MeHeHuA. Bospacraet 
BCIMIMHa CaMOrO TaHIvIMA: YHCMO KeETOK Ha Cpe3ax, MpOXoAAMux yepes y4a- 
CTOK, Te TaHrIMH WMeeT HanOONbINyIO BeMUMHY, yBenuunBaerca c 10 (na 
crayun A) no 40—50 (na craqun JK). Ha6smogaercea Taxxe mocrenenHoe oTyese- 
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Hue TaHrIMOSHBIX KJICTOK OT CTCHKH CJ1YXOBOFO Ny3bIpbKa C OOpa3z0BaHHeM KOM- 
WaKTHOrO KJI€ETOUHOTO CKOMIeHHA. 

Bpiapsienue PHK B raHraMo3Hbix KeTKaX Jao CIEAYIOULHE Pe3yJIbTAaTHI. 
Ha ctaquu A WMTONMASMa STHX KICTOK CaO OasousbHa, YTO POBOpHT O CpaB- 
HUTEJIbHO HH3KOH KOHWeHTpaltun PHK. Oxpacka Wutona3mbl Audysua, B Heli 
HET BHJIMMbIX CTPyKTyp. 

Ha craqusax B u B Oas0cuansa WuTonasMbl ocTaeTca Ha TIpexKHeM ypoBHe, 
HO Ha CTayqun I npoucxo,aT 3HauNTeJIbHbIe H3MCHCHHA: WHTOMIa3Ma HHTCHCHBHO- 
M fuddy3HO OKpaliuBaeTcA B APKO-poOsOBbI Ber. 

Ha cragnuax J, — >K oruermupo BbIpaxkeno nocreneHHoe HapactTanue 6a30- 
(uIMH WMTOMIasMbI, YTO TOBOPHT O NOCTeMeHHOM HapacTaHHH KOHWeHTpaluu 
LK. Takum OOpasoM, OMHOBPeMeHHO C HavaJloM cretuduyecKkoli dyHKUHO- 
HaJIbHOH AKTHBHOCTM HEPBHbIX KJeTOK CJlyXOBOrO Tanna Ha cTaqun T yBenu- 
YUHBaeCTCA KOHICHTpallua B Hux PHK. 

CXxOHbI€ KapTHHbI OHHM H3 Hac HaONOJaIucb MpH usy4YeHHA MOTOPHBIX H 
UYBCTBHTEIbHBIX KJICTOK 3apOfbilleH KYPHIbl H KPbICbI B CBA3H C OCOOeHHOCTSA- 
MM (pyHKIWMH Ha pasHbix sTanax pasBuTusa (*~*). Iipu azexpaTHom pa3azpaxennu 
Takxe Obluio oTMeyeHO ("1,1") yBeM4ueHHe ConepxaHuA PHK B neppom nu BTOpoOM 
HeHpoue BecTHOyJIApHOrO HepBa. 

Ha ctanuu A peaxuua Wa6anauia B KieTKax raHrMuA OKa3alacb BeCbMa 
MHTeHCHBHOH. HeOoubuine, OKpallleHHble B APKO-MaJIMHOBbIM UWBeT PIblOKH PIH- 
KOreHa 3alOJIHAIOT MOUTH BCIO WHTOMMIA3MY, YTO yKa3bIBaeT Ha BbICOKYIO €FO KOH- 
IlCHTPallHio. 

Ha ctaquax B u B cofepxanue rinkorena B KJIeTKAaX TaHrvIMA CyIeCTBeEHHO: 
He Me€HAeTCA 10 CpaBHeHuto co cTaqnen A. 

Ha craquu T npoucxolat 3aMeTHble H3MeCHCHHA, CBOMAILMECA K TOM WIM MHOM 
CTeMeHH NaseHHA KOHWeHTpalluu riuKkorena. Ilo kommuecTBy u pacnpemereHuio. 
IJIMKOreHa MOXKHO BBIJCIMTb B CJIYXOBOM FaHIIMM TPH THA HEPBHbIX KJICTOK. 
Ileppaa — HeOoubiiad rpynma, cocpeqoToueHHad TvlaBHbIM OOpa30M B_ BeH- 
TPaIbHOH “aCTH TaHruA, Tye cosepxanue TinKOreHa OcTaeTCA Ha TperxkHeM 
YPOBHE; B STO CBA3H MpescTaBsAeT HHTepec 3aMeuaHue MuTema (*°) 0 Tom, 4TO 
KJICTKH BeHTPaJIbHOM YacTu cayxoBoro raHraua y Amblystoma punctatum 3na- 
YATEIbHO JOJIbINe OCTAJIbHbIX KJI€TOK TaHrJIMA COXPaHAIOT 9MOPHOHAJIbHbI 
xapaxtep. Bo propo rpynne kKjeToK Ha ctaqun I’ ormeyaetcH HHTeHCHBHO 
OKpallleHHbI OOOMOK MoO NepudepHu WMTOMMA8MbI, HO BOKPyr Apa KOHIeHTpa- 
IU PIMKOreHa 3aMeTHO CHH3HJIacb. Hakouell, B TpeTbeH rpymme KeTOK PIMKO- 
TCH BbIABJIACTCA JIMIIb B BUC HEOObIIOM KACMKH BOKPyr sAjpa. 

Ha cragquu J] ormevaercs JambHeliiee CHU2KeCHHE KOHILCHTPallMun TIMKOreHa. 
TombKO B OUeHb HeEOOJbINOM YAMCIE KIeETOK COMepKaHHe PIHKOFeHa OCTAaJIOCb 
Ha BbICOKOM YPOBHEe; B OOJIbIIMHCTBe Ke KJIETOK BECbMa MaJIO€ KOJIMYCCTBO TIbI- 
60K TuMKOreHa ObIIO BBIABJICHO OKOJIO Apa. 

Ha cragquax E u JK KonwentTpalua riukoreHa B HePBHbIX KJI€TKAX CTAHO- 
BHTCA COBCeEM He€3HaUHTeIbHOM: OCTaeTCA TOJIbKO MMHHMA@JIbHOe KOJIHUCCTBO 
PuIbIOOK BOKpyr Apa. CaelyeT OTMETHTS HM Ha STO CTauM COXPaHeHHe JOBOMb- 
HO BBICOKOM KOHIEHTpalluH TIMKOreHa B HEKOTOPBIX, HEMHOTHX, KJeTKaX 
raHrvina. 

I]pu usy4eHun BospacTHbIxX H3MeCHeHHH B COMepxK AHHH TIMKOFeHa B MOTOPHbIX 
M UYBCTBHTEIbHBIX KeTKAX 3apoOfbillel KyPHUbl H KPbICbl OHHM H3 Hac @F) 
6blIO WOKa3aHO, 4TO B CBA3H C HavaoM cnelupuyeckon PyHKUnH HaOsoaeTcH 
YBeIMYCHHE KOHILEHTPallHu PINKOPeHa B HEPBHbIX KeTKaX. OcaOJIeHHe HHTCH- 
CMBHOCTH peaKIMHH Ip TeX Ke YCNOBHAX B KJeTKAX CJLyXOBOrO TaHrIMA akco- 
JIOTIA, MO-BHAMMOMY, YKa3bIBaeT Ha TO, UTO B PaSHbIX HEPBHbIX KJI€TKAX H 
Y pasHbIX XKMBOTHBIX HaKOMWIeHHNe PINKOreHa B Tpolecce cnewupuyecKOH akTHB- 
HOCTH MO2KeT HTH N0-pasHoMy. 

Peakumsa Ha THCTHIMH OKa3aslaCb MOJOKUTEbHOM TOMbKO B APaX KJICTOK. 
Ha cone zudysHol OKpackH BbIMeAeTCA XOPOMO OVEPYCHHOE APbUUKO, alo- 
mee Gomee MHTCHCHBHYIO peaklMio, YeM KapHoriasMa. Cojepxanne rucTulnna 
B Ke@TKe He MCHACTCA Ha MpOTAKeHHH H3yYYeHHOrO MepHoa pasBuTHA. 
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M3MeneHult KOHILeHTpallun WesOUHON (pocdaTasbl B TCYCHHE PaSBHTHA KJCTOK 
CJIYXOBOFO raHrvIHs B CBA3H C H3MeHeHHeM (byHKiwH Tak%Ke OOHAPy2KHTb 
He ylaJl0cb. 

Takum o0pasom, B KleTKaX Pa3BUBalOulerocd CyXOBOrO raHrIMA AKCONOTIA 
ylalocb HaOsOLaTb OMpeseICHHbIe BOSPaCTHble H3MeHCHHA KOHMeHTpalun PHK 
u PIMKOreHa, MpHYeM B OOOHX CLyYAaAX MepeOMHbIM MOMCHTOM ABHaCb CTaqua IT’. 
ToT MOMeHT coorBeTcTByer Kony 11 qHA pasBHTHA SMOPHOHOB, T. €. TOMY Bpe- 
MeHH, KOra, NO aHHbIM (u3sHOMOFHYeECKOrO IKCIePUMeHTA, B KMeTKAX FaHrvinA 
HauMHaeTca cnelnpuyeckad PYHKUMOHAIbHaA WeATebHOCTb. Copmaenue ru- 
CTOXMMHYCCKHX HM CUSHOMOPMYECKUX H3MCHEHHH BO BPCMCHH TMO3BOJIAeT TIped- 
MOJOXKHTh, TO YMOMAHYThIe THCTOXMMHYCCKHeE W3MCHEHHA MyYHKIMOHAJIbHO 


OO yCJIOBJICHBI. 


MockoscKHH rocyapcTBeHHbli yHHBepCHuTeT Tlocrynuso0 
jl XI 1958 


um. M. B. Jlomouocospa 


WMTHPOBAHHAS JIMTEPATYPA 


1 JI. B. JIepuucon, Tes. qoxn. VI Beecoro3H. cbe3a aHaTOMOB, FHCTOMOFOB HU 3MOPHOUIO- 
ros, 1958. 2 JI. B. Jiepnuucon, M. UW. Jletkunua, JAH, 109, No 1 (1956). 3 JI. B. Jle- 
BHHCOH, EE. Bo Awanosa, JIA, 1098 No 27 (1956)) S01. 5. Sle mr aiclomm 
P. A. ToxtTamucosa, JIAH, 109, Ne 3 (1956). °& I. HW. Pocxun, WAH, 97, No 4 
(1954). § JI. A.Caxapos, Hayy. Joka. BbICWI. WKOmbI, cep. Ovon., 1 (1) (1958). 
7A. JI. Wla6agqawm, Ilpo6nemp rucroxumMuyeckoro UcceqoBaHuA TIMKOreHa HOPMaJIbHOK 
HepBHoH cucrempl, M., 1949. § A. JI. Wla6afqaw, C6opx. Bonpocst OuoxHMuu HepBHOH 
cuctempl, Kues, 1957. 9 E.Campenhout, J. exp. Zool., 72, 175 (1935).19 S. R. De t- 
wiler, J:-exp. Zool:, 102, No 3, 321) (946) G Aw arm bai eee Lele dnennm 


Acta otolaryngol., Suppl., 65, 53 (1919), 4C.A.Hamburger, H.Hyden, Acta. 
otolaryngol., Suppl., 65, 82 (1949). 1% H. Hy den, Acta physiol. Scand., 6, Suppl. 


17 (1943).14 H. Hy den, sB xu. Neurochemistry, 1955, p. 204. 1C. L. Yntema, 
JEReXD Zool dom LOST) e 


1320 


Hokuayn Akagemun nwayxr CCCP 
1959. Tom 124, N: 6 


TFHCTOJOFH A 


B. H. MAHOPOB 


TIPHOKM3HEHHBIE HABJIFOMEHHS HAJ, MEPHLEJWJIIOJIAPHbIMM 
ATINMAPATAMH 


(ITpedcmasaeno axademuxom K. M. Boixoeom 29 X 1958) 


B octTyN HoH HaM JIMTepaType MbI He HallWIM OTBETOB Ha BOMPOCbI O TOM, Kak 
YCTPOeCH X*KHBOH NMeEPHILEJNOJIAPHbIN alllapaT uv JeHCTBUTeJIbHO JIM MeTHIeHOBAaA 
“HHb OJHOBPCMCHHO OKpalllMBaeT H U3MeHAeT ero crpoenue. M sTo He cutyyalino: 
KHBOrO HeEOKPalIeHHOrO CHHalca elle HHKTO He HaGvOlan. 

Tlocare WOJITHX NOWCKOB HaM yflaJlOCb, HaKOHEL, NOJYYMTb XKUBOM PuCTOIJIO- 
PH4YeCKHH pelapaT 43 MOYeBOrO IysbIpA TpaBAHOH Aaryuiku (Rana tempora- 
ria (”)). Bes BcAKOH OKpacku UM TIpH Co- 
XPaHHOM KpOBOOOpallleHHH B HEM OTUeT- 
JIMBO BHJLHbI Te CaMble HEPBHble KETKY 
MU MepuuelIOApHbIe annmapath (°~%), 
KOTOPbl€ aBHO yxKe ObWIM OMMCaHbl Ha 
pbukcupoBaHHpix (7,1°1%) yw nepexuBa- 
(OULMX Impenapatax (7,1°). [lo mepe ua- 
MOOHOCTH 2KHBbIC CHHaNCbl B Hallnx 
ONbITaxX MOMKpallHBaJIHucb Yepe3 KPOBb 
MeTHJICHOBOH CHHbIO. TakuM oOpa3om, 
MbI IIOQJIYYHJIH BO3MO2KHOCTb BeCTH Ha- 
OJONeCHHeE Hall OHHM UH TEM 2K 2KHBbIM 
CHHalcoM JO w Mocue oKpacku. H3u1a- 
raeMble HwKe (akTbl, KAK HaM KaxKeTCA, 
ABJIAIOTCA OTBETOM Ha BOMIPOCbI, IM0- 
CTABJICHHbI€ B Havale JaHHOM CTaTbH. 

B crpoeHuu CHHaMCcoB, COOTBeETCT-  ; . o 
BeCHHO OKPalI€HHbIX Me€THJICHOBOM CHHbIO Stare unmat | 
H COJIAMU a30THOKHCJIO“O CepeOpa, MOX- : 
ee ee ee Pe: Puc. 1. )KMBOH OKpaleHHbI mMepHuer- 
Ecuin Ha Puc. | BuaHbI OombuIne OKpyr- JUOMAPHSIN ammapaT Ha HeHpOHe MOYeBO- 
mble OJIAWIKH, KaK Obl HaHH3aHHbI€ Ha ro pysuipa asryliKH. PucyHoK ¢ KHHO- 
TOHKYIO MePHMWeJIOAPHY!O HHTb, TO Ha xkaflpa. Sacuat uepes 10 mux. mocae 
puc. 2 sTHx OOpa30BaHHH HeT COBepLIeH- ppenenac) 2070 .Paieahs veTpAe 
HO. HepowbHO BO3HHKaeT BOMpOc, AB- be ete on to, Oat BBS 
IAIOTCA JIM ITH BDICHHHBLUIHECA CHHAalTH- 

UeCKHE OJIALIKH PCaIbHO CYULeCTBYIOULMMH OOPasOBaHHAMH, WIM OHH MpescTaB- 
AMHOT COOOM UNCTHII apTedakT, MpOAyKT MeTHIeHOBOH CuHH. [Lia pewieHHA WaHHO- 
rO BOMpPOCa MbI BOCIOJIb30BaJIHCb 2KHBbIM PUCTOJOPHYECKHM IIpemapaToM, KOTOPbIH 
MOSBOJIHJI BbIABHTb culeqyrouree. KuBolt CHHarC BUCH O€3 BCAKOM OKPaCKH, HO 
He IIOMHOCTHIO, a JIMUIb B Tol ero uacTu, KoTopyo A. E. Cmupuos ("*) B cBoeit 
paOore Ha3BaJl 3€PHHCTO-BOJIOKHHCTOH MaccoH. Buenlne OHa HallOMHHaeT Co- 
Soli WianouKy, KOTOPad MOKeT HaKpbIBAaTb */4, 1/,, 1/, wlH axe */3; MOBepxXHOCTH 
HepBHOM KeTKH (puc. 3). Tem Sombie M0 CBOHM pa3sMepaM AaHHaxt YaCTb CH- 
Hanca, TCM CHJIbHee OHA MPeIOMJIAeT MPOXOAAMHH CBET H, CJICMOBAaTeIbHO, JTY4- 
me BU\Ha Ha HeOKpallleHHOM Mpenapate. TOHKHe HepBHbIe HUTH H HX BaPHKO3- 
HOCTH, OOPasylOUlMe TAKYIO «IManOuKy», MpHAaloT eli H@XKHbIM 3epHHCTO-No0CAa- 
rbiii Bua. OrnebHble HHTH HW OJIALWIKH BHAHbI JIMWIb BAOIb Kpad «iNamOyKn», 
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10 JAH, vr. 124, Ne 6 


oO6pameHHoro B cropony apa. Ilo d@opme AaHHble OAWIKU CKOPee HallOMHHAIO) 
y3kue BepeTeHa, MpofObHasl OCb KOTOPHIX COBMaaeT C XOOM COOTBETCTB yIOINM> 
HEPBHBIX HUTeM. OHM C TaKOli Ke NOCMEMOBATEMbHOCTHIO CeAy!oT Apyl 3a APyFOM! 
Kak M Ha OKpallleHHoM mpenaparte (cm. puc. 1). BoraBnenue 6J1ALWIeK B COCTAaB 
7KuBOrO CHHanca 6€3 MPpHMeCHeHHA CHHM ABJIACTCA MPAMbIM JOKAa3aTe/IbCTBOM 
peayIbHOCTH CyllecTBOBaHua sTuxX cTpyKTyp. [aHHoe HaOsIOeHHe TO HOCTbIC 
cormacyerca c JjaHHbimu pador Jlaspeutbesa u PeopoBa (8), CrenaHoBol § 


Puc. 3. SepHucTo-BOMOKHUcTas Macca Ha HelipoHax MOUeBROrO Iy3bipa 
JiarylukH, PucyHOK BbINOJIHeH Cc KHBOrO HEOKpalleHHOoro FHcTOMOrH- 
yeckoro mpenapata. Ox. 10, 06. 10x (Jef) 


Kpoxuuont (14), Koraspescxoi u Bouzpipepa (°) u Ap., KOTOpble, KaK H3BECTHO. 
Takwe HaOl0JaiH HeOKpaleHHble CHHAaNTHYeCKHe OIAWIKH, HO Ha Apyron 
oObeKTe, a HMCHHO B MepexkKuBaloulem npenapate IT pamenulKoro. 

Tenepb, mocule pellieHHA BONpoca O peasIbHOCTH OWIAWeK, MOXKHO yTBeEpKaTb 
4TO NEPHIUEIVOIAP, HSOOPaxKeHHbIM Ha PHC. 2, BHIABHJICA COAMH CepeOpa Ta 
Jieko He nowHo. Ilo cyTu Wea, 30ecb WaxKe He CHHANC, a JMU He podu6pusasap: 
HbIM OCTOB ero. HetpommasMaTHuecKHH KOMMOHEHT, STOT 'aBHbIt MaTepnau, Uk 
KOTOPOrO MOCTPOeHbI OAWIKH, Yale BCerO COAMH CepeOpa HE HMMperHUupyeTcaA 

Becb xOJ| OKpallMBaHHA MW OOCCUBEYMBaHHA XKUBLIX CHHANCOB H3/OKeH yx 
B AByX lpebiyuiux ctaTpax (°,°). KoTomy B anHOM coo6ujeHun HeOoOxonuMe 
AoOaBnTb ceqyioulee. BuAWKH NO CpaBHEHHIO C NePUIeIOAPHEIMH HHTAMI 
OKpalluMBaloTCA Topasfo ObicTpee U MObIe yepxKUBAaIOT B CeOe MeTHJCHOBYK 
CMHb. OHM HaCTOJIbKO YYBCTBUTEIbHbI K MPHCYTCTBHIO B OpraHH3Me MeTHJICHO 
BOM CHHH, YTO OKPallMBaloTCA pM BBeJCHHH B KPOBb JlaxKe OTHOCHTEIbHO He 
OouIbIIMX OZ KpacnTesA. 

MuorouncienHbie HaGOeHuA Hal %MBbIMH CHHalcaMM MoKasbiBalor, UTC 
MECTHJICHOBAA CHHb OJHOBPCMEHHO HM OKpalliuBaeT OuIAWIKH, HU M3MeHsHeT ux. Vi 
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K cmambe B. H. Matiopoea, cmp. 1321 


Puc. 2. ®uKCHPOBaHHbIM MepHUeMIOAPHbI anmapar ua 
HeHpoHe MoyeBOro My3bipa AArywKu. Merox BusabwoscKoro 
Tpoc. a — mukpodotorpadpusa, 6 — pucyxHox. Ox. 10, 06.55 


K cmambe IT. A. Momaexuna u C. H. Cmuproea, cmp. 1324 


Puc. 1. Pegyuupyiome BeulecTBa B HeipOHaX KOMMAKTHOM 3OHbI YepHoro 
apa (/) 4B Heliponax ceporo 6yrpa (2). Muxpodoro. Ox: 10, 06. 40% 


yaw MS, A ee er) me Ye 


YSKHX BepeTeH BCKOpe NocNe Way KpacuTeIA OAK MpeBpallaioTCA B OBAIHI 
MIM Cpa3sy B Wappi (cM. puc. 1). JIumpb neKoroppie u3 HUX HB OKpallleHHOM 
Bue MpOMOMKaoT COXPaHATh CBOIO NepBOHauabHYyIO (BepeTeHooOpa3Hyio) 
dopmy. OxpaliuBasch, 610lIKH yBeEIHUMBaIOTCA B pasmepax. IIpu 3Tom onM Mo- 
TYT 3aKPbIBaTb COOOM MOUTH BCIO MOBepXHOCTS Helipona. Bexope mocae obecupe- 
4HBaHHA BC€ OHH HMEIOT (POpMy IWapos C OTYeTMBbIMM OeCTAIMMMH KOHTYpaMu. 
Tenepb O1auIKH CHJIbHee MpenomMisioT mpoxogamuli cBer. Ocoboro HHTepeca 
3aCJly2KUBaeT TOT PakT, YTO CaMH HHTH CHHarICca NOMOOHbIM OOpa30M Ha MeTHe- 
HOBY!0 CHHb He pearupytior. Ilo Kpaitueli Mepe, kakoro-1M60 yTomMeHHA STUX 
HHTeH WIM H3MCHEHHA MX ONTHYECKHX CBOHCTB Mbl HHKOPa He BUEN. 

Bce ckasaHHoe BbIMIe OOASBIBaeT HaC MeTHJICHOBYIO CHHb pacCMaTpHBaTb 
BO-II€pBbIX, KaK CMHCTBEHHbIM KPACHTEJIb, KOTOPHIi BbIABJIACT 2KMBOM CHHAaIC u, 
CELOBATCIb HO, AeaeT ero Oosee NOCTYNHBIM JIA HCCELOBATEIA H, BO-BTOPbIX,—— 
Kak pa3paxKuTeb, KOTOPbIli H3MCHACT CTPOCHHE Me@XKHEMPOHAIbHbIX CBABEH. 
B OyfyueM SKCIepHMeHTe MeTHJIEHOBAA CHHb, OYeBYHO, 3aliMeT CBoe MecTO 
B OOWLEM PAY paslpaxuTemeli HePBHBIX CTPyKTYp. 

B 3akmioueHHe XoTem0cb Obl OOpaTHTb BHUM@HHe Ha OUCH TeCHbIli KOHTAaKT 
MOK Ty NepHIeJJIOJIAPHbIMH HHTAMH HM MX O/IALIKaMH, C OMHOM CTOPOHbI, H MOBepx- 
HOCTbIO NepHepnyeckoro HeHpoHa,— c Apyroli. OTOT KOHTaKT OYeHb XOpoOUO 
3aMeTeH Ha 2KHBOM CuuHalce. [lepunenmonapHble OAWIKU, YaCTO JocTHratouLHe 
OOuIbUIMX Pa3MEPOB, HE TOMbKO COMpuKaCalOTCA C MOBEPXHOCTbIO HelipoHua, HO 
HW BlaBJIMBaloTCA B Hee, OOpasyA MpH 9TOM TpomayzHyio Huy. I[lon06- 
Hble Ke CHHaNChl ObWwiH OOHApyxKeHbI MH Ha (PHKCHPOBaHHOM MaTepnase 
34761") w MH. ap. Ilo-Bugumomy, BlaBmenHoe pacmosloxwennue OusweK He 
CydaHHO: OHO YBCJIMYMBaeT MOBEPXHOCTb KOHTaKTa HM BMeCTe C TeM elaeT 
ero Ooee TECHBIM. 

Iloka ee paHo pelliaTb BONPOC O KH3HEMCATCMBHOCTH Me2KHEH POHAJbHBIX 
cBa3seH. Ho yxe Ha OCHOBaHHH MMEIOULMXCA B HallieM pacnopsAxeHHH dakTOB 
O TOHKOM CTpOeCHHH HW CBOHCTBAaX XKHBbIX CHHAMCOB (BUaBJICHHOe pacmoo*KeHHe 
Oallek, HX U30MPaTeIbHAaA UYBCTBHICMbHOCTh Ha BBeJeHHe B OpraHv3M MeTH- 
JICHOBOH CHHH C MOCJICLYIOWIMM H3MeHeHHeEM (OpMb!, BeJIMYHHbI HW OMTHYCCKHX 
CROHCTB) MOXKHO MpesnosaraTb, TO MMEHHO Yepes OMALWIKH UCT NOTOK HEPBHEIX 
UMITYJIbCOB C iperaHrIMOHapHOroO BOJOKHa Ha TepHdepuyecKHH HeHpoOH. 


VMucrutyT usuonorun am. WU II. Ilapnora Tlocrymus1o 
Axajemuu Hayk CCCP 25 X 1958 
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Jlokxnagn Akayemuun Hayr CCCP 
1959. Tom 124, M 6 


FHCTOJOLPHA 


1. A. MOTABKHH wu C, H. CMHPHOBA 


O HEKOTOPbIX FHCTOPH3HOJIOTHUECKHX OCOBEHHOCTAX 
BErETATHBHbIX HEMPOHOB MO3rOBOrO CTBOJIA 


(JIpedcmaeaeno axademuxom H. H. Anuuxoeoim 22 X 1958) 


K HacToAljeMy BpeMeHH B HelipoOrucTONOrHH HaKONMICA pA PakToB, CBue- 
TEJIbCTBYIOULHX O CYILECTBEHHbIX PHCTO*PH3HOJIOPHYECKUX OCOOCHHOCTAX HEPBHBIX 
KJIETOK BereTaTHBHbIX Aep, 3aJIOXKeCHHbIX B CTBOJIOBOH YacTH FOJIOBHOrO Mosra. 

OnpiraMu C MpyoKH3HEHHbIM BBeJeHHeM TPHMaHOBOH CHHU JIaOOpaTOPHbIM 
YKMBOTHBIM OblwIa MOKa3aHa H30HPaTebHaA UYBCTBUTECIbHOCTh BereTaTHBHbIX 
HefipOHOB K KoonsaM (',”). B To BpeMA Kak HepBHble KJIeTKH COMATHUCCKHX 
AJlep CTBOJA OKAa3bIBaIHCb CBOOOJHbIMH OT BKJIIOUCHHH HHbeMMpPyeMOoro B opra- 
HH3M KpaCuTeA, MpOTOMIa3Ma HEM pOHOB ceporo Oyrpa, CyMmpaonTHyecKoro Apa, 
ajep Ha TpeTbero 2%KeyAOUKa, YepHoro BellecTBa, Apa AKyOoBn4ya, Aopcaib- 
HOrO Apa Oly atoulero HepBa u TouyOoro Mecta COsepxKaJla 3aMeTHbIe KOJIM- 
yeCTBa TpaHyJI TpHnaHoBoH CHHH. SakOHOMepHOCcTb HaOloaeMoro ABJICHHS 
MOCY2KHIa BeECbMa OCHOBATEJIbHbIM JOBOAOM K TOMY, YTOObI PeKOMeHAOBAaTh 
BUTaJIbHOe OKPalIHBaHhe WIA WHaPHOCTHKH HE TOJIbKO WeJIbIX AEP, HO HU OTACJIb- 
HbIX pa3sOpoCaHHbIX B MO3POBOM CTBOJIe KJI€TOK C BereTaTHBHOHK cbyHKineH (7). 

YcoBepUICHCTBOBaHHE MCTOAHKH BbIABJICHHA MOMCaxapHos (3,4) MosBONHIC 
YCTaHOBHTb OCOOeCHHOCTH OOMEHA YIVICBOJOB B TKAHEBBbIX IJICEMCHTAaX MepeuHCJIeH- 
HbIX BbIWe Aqep. Mx HepBuHble KIeTKH, B OTIMUHE OT JPyrHX HHTYCCYCILeMIMHOH- 
HbIX HeHPOHOB CTBOJIa, OKa3aJIMCb CIOCOOHBIMH K CHHTe3y PIHKOreHa HW HaKOMWie- 
HMI0 B MIpOTOMa3Me BHAMMBbIX ero oTO*KeHHH (‘). : 

Bee yBeIHUnBaIOleecsA C BOZPaCTOM COep2xKaHHe MeJaHHHa B BereTaTHBHbIX 
HeHpounax CuleflyeT OTHECTH K YHCY XapaKTepHbIX JIA HUX NMpH3sHakoB. Heb3A 
He OTMETHTb, YTO elle CPaBHHTeIbHO HeaBHO 9TOT MHIMeHT OOHaPyKHBAacA 
TOJIbKO B HEpBHOH cucTeme YesoBeKa (°). M1 smb B CaMoe MoculeqHee BPeMA HasiH- 
uve MeJIaHHHa ObWIO ONMCaHO B PANE HEPBHbIX KJICETOK THMOTaMaMHYeCcKO OOJIa- 
cTu y coOak (°). 

Kpome Toro, lip HCHOIb30BaHHH MeTOZa Maiopu B WHTOMa3sMe BereTaTHB- 
HbIX HeHPOHOB oMpeyeisetca ocoOant «pbykKCHHOPHIbHaA» 3epHucTocTh (7), 
a oKpacka mo lomopu BbIABAAeT B TeaX pasOupaeMbIX KJICTOK pasHooOpasHo 
BeJIHUHHbI H (POPMbI TpaHybl, Kalin u Bakyouu. IlocmemHee, Kak H3BECTHO, 
MPHHMMaeTCH MOMaBAONLHM YHCJIOM UCCeAOBATeNeH 3a ABJICHHE, YKa3bIBarlollee 
Ha HeHPpOCeKpeTOPHY!O JeATeIbHOCTh 9THX 3TeMeHTOB (8-1). 

CoBOKyNHOCTb OTMCYCHHBIX HAMM IIPH3HAKOB HE MOXKET CUNTaTbCA Mpucyutelt 
KAKHM-JIHOO APyrHM 3JIeEMeHTaM WeHTPaJIbHOH HepBHOH cucTembl. Ha 9TOM OCHO- 
BaHHH PAK U3BECTHBIX PHCTOPUsHOMOrMYeCKHX OCOGeHHOCTeM CosaeT ONpeeseH- 
HbIe BOSMOAHOCTH AMaFHOCIMPOBATb BereTaTHBHble Apa HM OTICMbHbIC KeTKH 
TOH 2Ke IIPHPOMbI, 3aIOXKeHHbIe B CTBOJIE FOMOBHOrO Mosra. Heo6xoxuMoctTh Ta- 
KOH AMarHOCTHKH COBEPIICHHO OYeBUHA, CCIM NPHHATb BO BHHMAHHE, YTO y Be- 
reTaTHBHbIX HCHPOHOB CTBOJIa OTCYTCTBYIOT KAKHe-TO, CBOMCTBEHHbIe TOJIbKO HM 
MOpdouiormyeckHe MpPH3HaKku. 

B nacrosmeh paOore, BbiINOHEHHOM MpeHMylecTBeHHO MeTOJOM Iespemoua 
u Dpekepuka, aBropbl OOpaTHM BHUMAaHHe Ha OcOb0e GoraTCcTBO BereTaTHBHbIX 
KJI€ETOK PeAYIHPYIOULMMH BelLeCTBaMH. 
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Hsyyanucb: npoxomroparpili, cpenunit, MPpOM@KYTOUHbIN MOSI, JBHraTebHan 
oO6MacTh KOpbl OobUIMX MOJyWapuit u HeKOTOpbIe yuacTKH KOpbl NowJyluiapnit 
Mo3xKeuKa 8 KpouuKoB, 10 KomeK, 6 co6ak B Bospacte oT 8 mec. Wo 2 ser. B Ka- 
yecTBe PUKCaTOpPa HCMOMb3OBaaCb AKUAKOCTh Bysua. TlepBonauasbHo MBI yUOT- 
HAJIM In Vitro KYCOUKH HEPBHOM TKAaHH, B3ATLIC OT X%KMBOTHEIX Cpasy 2%*Ke Tocse 
CMepTH. Hecmorpa Ha MHOFOKpaTHBIe OMbITbI C H3MCHCHHEM IIPOMOJKHTEJIbHOCTH 
M YCIOBHH (PuKCallMH, Mbl HE CMOPIH MO/YYHTh TaKHM IYTeM CKOJbKO-HHOYIb 
YAOBJIETBOPHTCIbHBIX P€3YJIbTATOB. 

BecbMa M0/l€3HbIM OKa3aJicA crenyroulMli mpuem. Y HaPKOTH3H POBaHHOro 
*KUBOTHOrO MO peOepHBIM XPsAIaM BCKPbIBaeTCA rpyqHaA KeTKa. Ha aoprty, 
HEMOCPeCTBCHHO HIKE ee Ayr, HakJlayblBaeTcs 3axKuM [leana. Ornpenaposax- 
Had BEPpXHAA Moat BeHa MpOWMBaeTCA AnraTypok u BcKpbiBaercs. Uepes Ayry 
aoOpTbl WNpHamu 7Kane BBozuTca 500—700 ma »xugKkoctu Bysua. Kak ToubKo 
(bukcaTOp HauMHaeT BHITeKAaTh 3 NepepesaHHOH MONO BeHDI, NOcMeLHIOIO Mepe- 
BA3bIBAaIOT, a B AYIy aOPTbl BMBAIOT MOM OOMbIIHM aBsIEHHeM JOMOJIHUTEIbHO 
200—300 ma cbuxcatopa. Cnycta 1—2 uaca nocne nepdy3uu ugBuleKaeTcs Fo- 
JIOBHOH MO3I, H €FO CTBOJ paspesaeTCA Ha TOHKHE MIacCTHHKH. OHOBpeMeHHO 
BbIPesaloTCA KYCOUKH KOPbI OOJIbIINX NOMyWapHi Mo3sra u KOpbI MO32%xKeUKa. Ma- 
TepHaJI MOMeLLalOT B CBEXKENPHTOTOBJICHHbIN pacTBOp By2Ha, CMeHAeMbIM Yepes 
Kawyple 2 uaca. JlonomHuTenbHad cbuKcalluA MpomomKaerca B TeyeHne 6— 
8 uac. Iloce YacoBoli IpoMbIBKH B MCTHJIJIMPOBaHHOH Bose H3 KYCOUKOB H3Po- 
TOBJIAIOT Ha 3A4MOPaXKHBAIOULeEM MHKPOTOME Cpe3bl TOHHOH B 10». Ux co6n- 
paloT B 4aCTO CMCHACMYIO JHCTHJIJIMPOBaHHYy!0 BOJY HW MPOMbIBaIOT B Heli JLO MOuI- 
HOrO HC4Ye3HOBCHHA XKEeNTOFO UBeTa. 

laibHeniad oOpaOoTKa cpes0B ocyulecTBIaAacb Hamu 10 Llespemony u 
@Mpeyepnuky. PeakuuaA MpHroTroBsaAeMoH CMeCH, COCTOAIMeH u3 OHO YacTu 
0,1% pacTBopa »*elesocHHepofucToro Kalua HM Tpex uacre 1% oKucHOrO 
cbeppucysibdata, onpesentadacb moTeHItMOMeTpHueckH. YcTaHaBJIMBaeMad Be- 
auuHHa pH KomeOanacb or 2,4 jo 3. 

CylHOCTb MeTOa OCHOBaHA Ha pe€LyYKIMU KPpaCHOH KPOBAHON COJIM B 2XKEJITYIO 
IIPH MOMOMIH HMeIOUleroca y pHa BellecTB aOWIbHOrO BOAOPOAHOrO KaTHOHA. 
B cBoro ovepesb, *Kee30CHHEPOAMCTHIH KaJIHH, B3aHMOJeCHCTBYA C OKHCHbIM 
CybaToM 2%elesa, OOpasyeT OepHHCKyIO Ja3ypb, KOTOpaA HOO BbIMaqaeT 
B (opMe pany, HOO Wuddy3Ho OKpalllMBaeT HEKOTOPHIe yYACTKH MPOTOMNa3MbI. 

Hs3yuenue afep cTBOa MpoBOsulocb Ha CepHAX (pOHTAaJIbHbIX cpe- 
30B OT HHKHeH TFpaHHIlbl MpokomroBaToro Mosra JO ypOBHA MepeyqHero Kpan 
3pHTeIbHOrTO mepekpecta (xmMa3Mbl). IIpH sToM OblwIO ycTraHOBJIeHO Ccieylo- 
mee. 

Teja nosaBArouel YacTH HeHPOHOB JopcabHOrO Apa OyxWaroulero Hep- 
Ba WH romyOoro MecTa FyCTO 3aNOJIHe€HbI TEMHO-CHHHMH, HHOra AOBOJIbHO Kpyll- 
HbIMM 3€PHaMH; B Apyroit, MeHbINeH YacTH HEHPOHOB MeJIKHE H OseqHO-rosyOble 
PpaHyJIbI 3aMeUaIOTCH JIMIb B OTACIbHBIX yYaCTKaX MPOTOMIAa3sMbl, OHH HMEIOT 
TIPCHMYIMECTBEHHO OKOJOAepHy!O NOKalusaluio. B He3HauHTebHOM HCE 
KJI€TOK OOOMX Aep y KaxkKoro OOcIeOBAHHOFO HAMM XKMBOTHO!O rpaHyiIbl BOBCE 
He OOHapyxkKuBaloTcH. B HepBHbIX KJIeETKAX HW2KHEH OJIMBbI, CCTUATOFO BEMECTBA, 
HeEKHOrO H KAHHOBHLHOrO MYYKOB, MOLSASIYHOFO, JIMILEBOrO, ABHTaTebHOrO 
slpa TpolHu4HOrO HepBa HM Aep OCHOBaHHA MOCTa HaOsMIOLaeTCA CIMOLMIHOe 
OKOJOAepHOe KOJIbILO CHHero UBeTa. OcTalbHadt YacTb Tesla ITHX HEHPOHOB 
3aHATa HEYeTHO OTTPpaHHYeCHHEIMH pyr OT Apyra HelpaBusbHOM PopMb! ribiOKa- 
MH BeCbMa cJlaOoro rowyOoro WBeTa. 

B HepBHbIX KJleTKAX KOMMAKTHOM 30HbI YepHOro BeUlecTBa PpaHyvibl OOHAPy- 
*KMBAIOTCH C 6ombuIHM moctoancrBom (puc. 1,/, cm. BKseliky K crp. 1321). 
On BbIABJIAIOTCA B CPOpMe OBAJIbHbIX HW OKPYTVJIbIX 3€PpeH, HO HHOFa HMEIOT BU 
laslouek WIM BeCbMa rpyOblx TublOoK. B MeKHx HeHpOHax IpanyJbl CMHErO 
upeTa COcpeqoTOueHb! BCeleO B OKOMOAMepHOH 30He. Ha ypoBue BepxHero 
JBYXOJMUA, TO OG€ CTOPOHD! OT 1Ba, KHH3Y OT BOLONPOBOMA, BbIACMACTCA SHA 
YUHTEIbHbIM COMep2KaHHeM TpavyJ OOWWMpPHaA 30Ha CePOro BelleCTBAa, OBaJIbHbIC 
MW OKPYPIbIe KJIETKH KOTOPOM OW2KE K OCHOBAHHIO MOsra pacmosaralorcs B HeHO- 


1325 


CpeCTBeHHOM cocescTBe C HelipoHaMu YepHoro BeUlecTBa. OTH KMeTKH TONOrpa- 
cpuuecku coorsetcTByior apy Ilepaua y yeoBeka HM 3akJIOUaIOT B NpOTOMa- 
3Me KDPyMHble rowyOLle HM TeMHO-CHHHE paHyJIbl MpaBHJIbHOH WapOBHAHOU 
(bopmpl. SepHa paBHOMePHO B8aMOJIHAIOT WHTOMMAsMy H SaMeYaIOTCA TaK2Ke B 
CaMOM Hayase JleHApuTuyeckux orpocTKos. IloqoGuble 2Ke BKIOYeHHA HaOuII0- 
WaioTca B QNeMeHTax Apa WAkyOoBuya, B HeHpOHaxX MOBePpXHOCTHOTO HM Muly- 
60KOTO CMOeB ceporo BelleCTBa BePpXHHX XOJIMOB, M@2XKHOXKCYHOTO AApa MH B 
OTIGJIbHbIX HEPBHBIX KJIETKAX, PaCCeCAHHbIX HeMOCPeACTBCHHO NOX HOM 
CHIbBHeBa BOJOMpoBoa. B HeipoHax KPyMHOKeTOUHOM YaCTH KpacHOro Apa 
TeIO OKpallleHo B Audpy3HbI OeqHo-romyOou iWBerT. 

Vsyyaa mpomexyTouHbiit Mosr, MbI OOpaTH/iH OCcoO0e BHYMaHHe Ha HEpB- 
HbI€ 3JIEMeHTHI Ceporo 6yrpa NoToMy, UTO MOCeHHH OTHOCHTCA, Kak H3BeCTHO, 
K BbICIUHM BereTaTHBHbIM IleHTpaM. Y Ke NO MaJIbIM yBeJIMYCHHeM 3aMCTHBI MEJI- 
KHe 3Be3uaTbIe OOpasOBaHHA CHHEerO UWBera, Je*KalllMe HECKOJIbBKHMH PAaMH 
B Oa3aibHOl MacTuHKe ceporo6yrpa. Tog ummepcuel MoxHO yOeQHTECA, 4TO 
9TO PIHAJIbHbIC KI€TKH, KOTOPbIe clelyer OTHECTH K 4NCY acTpolnToB. OKos0 
apa rpawybl yacTo cMBaloTca B rpyOblit mepuHyKJeapHbI BamMK. OT Hero 
3ePpHa, M@/IbUaH, MpOMOMKAIOTCA B OTPOCTKH UM MPOCMeKUBAaIOTCA JO CTCHOK Ka- 
nuIapos. B Tetax HefipoHos ceporo 6yrpa O6pa3yiwoTca BeCbMa rpyOble OcaKH, 
OT KOTOPbIX OcTaeTCA CBOOOLHOM JuUIb y3Kaad Nepudepuyeckad KaliMa MIpoOTo- 
mia3Mbl (puc. 1,2). OnuroseHApouNTEl, OKpyKalollue HepBHble KJIETKH, COMep- 
2KaT CHHHE PpaHyJIbl, PACMOJIOMKEHHbHIC HEMOCPeACTBEHHO KHaPyXKH OT AL pa BAOMb 
BceH ero o6o704KH. CxOHbIe KapTHHbI HaOMOMalOTCA B HEPBHBIX 3JIEMeCHTAaX 
CyMpaonTHyeckoro Apa HW B OTMEIbHbIX HeMpOHaX, PaCCeAHHbIX MO OCHOBAHHO 
MIpOMexKYyTOUHOTO Mos3ra. 

B mupamMuyax Tp u PaHrvMO3HbIX KeTKAX NATb COB KOPbI OOJIbIIUX NOTY- 
iiapHi TomOBHOrTO Mosra OOHapyxXHBaeTCAH MepHHyKeapHoe KOIbILO CHHErO 
upeta. TumMunoe OKOOAepHoe pacnonoxKeHnue rosyOoro o6o1Ka pasHOl WupH- 
HbI CBOHMCTBeHHO WH KeTKaM IlypKuHbe MoO32KeuKa. 

ViaoxKeHHoe NoKa3biBaeT, YTO BereTaTHBHbIe HCHPOHLI CTBONA MO KoONMUe- 
CTBY H PaCiOJIOXKeHHIO BLIABJIACMbIX B HX IIPOTOMMIAa3Me PELYUMPYIOWLHX BELIECTB, 
a TaKxKe 110 (OpMEe, B KOTOPOH NocieqHue OOHAPYKUBAIOTCA, OTMMYAIOTCA OT HEPB- 
HbIX KJICETOK COMATHUCCKUX Sep CTBOAa, KOPbl OOMbIWAX NoOMyWapwH romos- 
HOrO MO3ra H KOpb!I MO3xKeUKa. Kpome Toro, BereTaTHBHble Apa, B OTMMUHE OT 
COMATHYeCKHX, COMepKaT TpanyJbl B aCTPOWuTaX UM OMHTOAeCHApOWUTax, TO 
OTMe¥alOCb HAMM He TOJIbKO B PHMOTaaMMuecKol OOacTH, HO H B OpCasIbHOM 
aAqpe Oyxaoulero HepBa, rouyOom mecte, aqpe AxyOoBuya wu YepHOM BeUle- 
cTBe. YcCTaHOBJICHHOe HAMM CBOLMCTBO BMECTe CO CMOCOOHOCTbIO BereTaTHBHbIXx 
HeMPOHOB CTBOJIa K HeHpoceKpellun, CHHTe3y TIMKOFeHa, OTJIOMKCHHIO MeIaHHHa, 
PYKCHHOPMIbHBIX TpaHy/I H HaKOMJICHHIO KOJIJIOMLOB — B COBOKYMHOCTH ABIA- 
fOTCA, Ha Halll BSA, CyWeCTBCHHbIMH THCTOPUSHOMOrMYeCKUMH OCOOeHHOCTA- 
MH STHX 9JICMCHTOB. 

O xumuyeckoli mpupoye oOHapyxxuBaeMbIxX B HelipoHax BeLLeCTB MOKHO 
CKa3aTb cilenyroulee. Mcnomb3s0Banubii HaMH MeTOX Obl mpeqmoxen LHlespemo- 
HOM M MpesepuKoM JIA BLIABJICHHA B TKAHEBbIX 9IEMEHTAX CYJIb(prHAPHJIbHBIX 
rpynn (**). Ilo Hexoroppim WaHHbIM, cnelMdu4HOCTS ero BeCbMa OTHOCHTeNb- 
Ha (**). OOunue OOHapy2KHBaeMbIX TpaHys HaBOMWIO Ha CepbesHEle COMHeHHA 
B I[PaBHJIbHOCTH MOy4aeMbIx pesybTaToB. IIpumMeHenue uccmeqoBaTeAMU 
XJlOpMepky puodenutasonaptona (*°) u AurHqpookcuyunadrungucynppuna (2%) 
WaBaslo, KaK H3BECTHO, OMHOOOpPasHy!O H HEHHTCHCHBHYIO peaKIHO ILMTOMIAa3MbI 
Cc OKOOAepHbIM cryujeHHem. Iloce npopexeHHOo HaMM Mepdy3Hu Mosra XKMBOT- 
HBIX HACbIL,CHHbIM PaCTBOPOM CyJIeMbl, KaTHOH KOTOpOH OnoKupyer SH-rpyn- 
mbt ("), ucuesana qudbysHaa OeHO-rouy6ad OKpacka MpoTona3MbI 4 rpanyJibl 
BbIABJIAIIMCb OCOOCHHO 4eTKO. OHOBPeMeHHO TepecTaBano OOHapyKUBaTBCA 
N€PHHYKICapHOe KOLO CHHEFO WBeTa MH OJIEMHbIC HeMpaBHJIbHOH CPOpMbI WLHTO- 
MMIa3MaTHUeCCKHe TIbIOKM B HelpOHaX COMATHYeCKHX Aep cTBOa, B KeTKaXx 
ANCP YEPeCMHOMOSPOBbIX HEPBOB, B NHPaMUax UW TaHTIMOSHbIX 9TeMeHTAaX OoNb- 
IMMX NONyiuapHH FOMOBHOrO Mosra u B KsleTKax IlypKuHbe Mo3sxKeuKa. Moxuo, 
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CICHOBATEIbHO, AYMaTb, YTO NOMOOHAA OKpacka OOyCMOBMMBalaCh BOCCTAHOBIIe- 
HHeM (eppHuaHHa THOJIOBbIMM BeulecTBaMH. 

B ycuopuax MpHMeHeHuA KuCOrO buKcaTopa BbINAaiouLue B mpolecce peak- 
WM TpavyJibl MOriv ObITb OCadKaMU, OOpasyloulHMUCA B pesybTaTe pelylu- 
Py!OWlMX CBOHCTB aCKOPOMHOBOH KUCOTHI. OqHaKko nu mocame neppy3uu cnup- 
TOM, PacTBOPAIOULHM BuTaMHH C (1), rpaHyJibl npoqomKanu OOHapyxuBaTECA 
B MIp@KHeM Bue. 

Mexyly TeM, B Cpe3ax IIpoMexKyTOUHOrO Mosra CObakH, OKpalleHHEIx TOJYH- 
AMHOBOW CHHbIO, OOHaPy2KUBalOCb CPaBHUTeIbHO HeOOMbIIOe YMCO HEPBHBIX 
KeTOK, COMepKalllHX CHHE-3eIeHbIe 3ePHa, a HMIIperHallua CepeOpom OTKppIBaNa 
B WMTOMIA3Me TEX XK€ KJIETOK MCJIKHE HeMpaBHJIbHOH (pOpMbI, YepHOrO Bera Ya- 
CTHUKH. Bee 9TO c NOCTOBepHOCTbIO yKa3bIBalo Ha IIpucyTcTBue MemaHuua (28), 
B To Ke BpeMa HH OKpacKa No Huccmo, Hu cepeOpexne no Kaxamo, Hu MeTO 
Bojuana He OTKpbIBalM B MpoTOMa3Me BCeX OCTAJIbHBIX HCCI@IOBAHHBIX HaMH 
HeHPOHOB KakuX-sIMOO OOpa3z0BaHuii, MOxomKux Ha MemaHuH. Cmemyer Bce xe 
yka3aTb, YTO Ha CaMbIX PaHHHX CTalMuaAX POPMUMPOBaHHA MeNaHuHa, MO Kpali- 
Hel Mepe y YeNOBeKa, OOpasyloTCH rpynnupoBKuU, OOamatoulMe pexywupyioulH- 
MM CBOHCTBaMH B OTHOWeHHN Peppuuuanuya (1°). BMecre c TeM, OHH He BOCCTa- 
HaBJIMBaloT cepeOpo u3 pacTBopa ero asoTHoKucaoH commu. Ilpunumaa 9To BO 
BHHMaHHe, MOXKHO MOslaraTb, YTO BbIABJIAeMbIC TpaHyJIbI MpescraBAwT coor 
elle OoMee PaHHIoIO CTaluIO PopMupoBaHuaA MurMeHTa, 4emM mpemenanuy (!4), 
M OOpasyloTca, MO BCeli BepOATHOCTH, 3a CYeCT THPO3HHA HM eFO NPOH3BOAHHIX. 

Kak HaM KaxKeTCA, BaXKHO MOLYePKHYTb TOT (pakT, YTO OMMCAHHbIe BHIMe rpa- 
HYJIbI OOHAPYKUBAIOTCA JIMINb B yCOBUAX Nepdy3nu (uKCaTOpa Yepes CocysbI. 
Cpesbl Ke H3 KYCOUKOB, OOpa6oTaHHbIX MOrpyXeHHeM B 2KUAKOCTh Bysua, Lalor 
NOCTOAHHDIM OTPHaTebHbI pesyibtatT. [locmequee, 10 Halllemy MHeHHIO, OOb- 
ACHACTCA XMMHYCCKOH HEYCTOHYMBOCTHIO BLIABJIACMbIX BEULECTB, KOTOPBIe B Mpo- 
ecce OTMHPaHHuA TKaHUM HOO MOABeprarloTcA OKUCeHHIO (YTO BECbMa BePpOATHO 
B OTHOIMCHHH THPO3HHa HW €TO MPOW3BOAHBIX), HOO 9KPAaHHPYIOTCA ApyruMu Be- 
ULECTBAMH, OOPasyIOULMMHCA IPH aBTomH3e, MOO, HAKOHEL, BOBCe paspylmalorcs. 


BaayquBocrokcKuit Iloctynuso 
MCQMUMHCKHM MHCTHTYT 30 V 1958 
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BHOXHMH A 


r. H. ABEJIEB, 3. A. ABEHHPOBA, H. B. 9HPEJIBFAPAT, 3. J. BAMJAKOBA 
ul. H. CTENAHYEHOK-PYAHHK 


OPrAHOCNEWM®HYECKHH AHTHTEH NEYEHH, OTCYTCTBYFOLUNH. 
B TEMATOME 


(I]pedcmaenexo axademuxom B. A. Qxe2eaczapdOmom 27 1X 1958) 


Bonpoc 06 aHTHreHHOM ypOUleHHU pH MaJIMrHH3allHH BepBble Obl NOL: 
uaT Beitmepom (!-%), KOTOpbIH MoOKa3aJl, TO MATOXOHAPHH HM MHUKPOCOMs 
MeueHH TePAIOT OpraHocnelMpuyecKHH aHTHTeH IPH SKCMePHMeCHTaJIbHOM KaH- 
meporeHese. OyHako BnocmeycTBun TebuiredH MeTOQOM aHaduJlakcuu Cc Je 
CeHCHOMJIM3alluel, MOXTBEPAMB CaMbIM cbakKT aHTHreHHOrO yNpOuleHHA, OOHa- 
pyxkula B remaToMe opraHocnelMuyeckHH aHTureH (*). B nocuequee Bpems 
Xpr103 (°) He cmor BocnpousBecTH JaHHbIx Belimepa. Takum oOpa3om, mpoOsema 
YNPOWeHUA aHTHPeHHOH CTPyKTYPbI OPraHOB MPH MX MaJIMTHMSAllMH, HECMOTPs 
Ha e€ aKTYaJIbHOCTb, BO MHOTHX OTHOWeCHHAX OCTaeTCA HeACHOH. 

Mbl wu3y4aH 3TOT BOMpoc Ha WHTOMMAaSMaTHYeCKHX TpaHylaxX MevyeHu »¥ 
lep€BABHO TemaTOMbl MbILeH, NOMb3yACb METOJOM NpellunHTalun B arape (°) 
PaOora mpoBosusacb Ha renaToMe mbuueli C;sHA uw neyeHH MbIINeH 3TOH 2x«E« 
M Apyrux swHHHH. MeroquKka npuroToBenua anTureHoB MMII n MoI * yw nocra: 
HOBKa peak OnmMcaHbl paHee (*). 

Cam dakT aHTureHHoro ynpomeHua MII B cpaBHenuu c MMI Bplpaxer 
ypesBbluaHHO pe3Ko (puc. 1). B srom onbire anturenb!t MmIl, orcyterByrouine 
B MMI, oOpa3y!oT NpAMbIe JIMHMM, YOMpalollMecaA B JIYHKM TenaTOMHOrO aHTH: 
reHa HM aHTHTelaTOMHOH CbIBOPOTKH, YTO CBHAeTeIbCTByeT O06 OTCYTCTBHU 110 
yoOubix KOMNOHeHTOB B MMI vu antTuTesl K HHM B aHTH-MMI-cpiBoporKax. Ilo 
JIOCbI YTPavHBaiOulH4XCA AHTHTCHOB BUI BO BCeX TIpemapaTax, MpH4ueM B HeKO 
TOPbIX CHcTeMax (OeKOBaa cppakuua MII) nposBaserca yeTbIPe TaKHX aHTH 
reHa. OToT cdbakT Obl BOcMpoM3sBeyeH HaMH Ha 7 pa3HbIX Mpenaparax Mm 
u 6 mpenaparax OenKoBoH cbpakiluu u3 HHX —C MCMOMb30BaHHeM 7 aHTH 
MmII- u 6 antu-MmI-cpipopotok. Hasmune anturenog B MII, orcyrersyto 
IMX B TelaTome, Oblo MOATBepKAeHO Take OMbiTaMu Cc HeliTpamnsaune 
aHTH-MmII-cbipopoTku aHTureHaMH renaTOMbl. CbIBOpOoTKa, yTpaTHBIad cno 
CoOHOCTh pearupoBaTb c MmI, mpogosmKaer pearupopatb c MuwIl. 

IIpegcraBiaso0 WHTepecC MpOBepHTb OpraHocnelM@uyHOCTh yTpayMBaeMbl 
aHTureHos. J\a 9Toro axHTu-MmII-chiBpoporka uacTHuHO HeliTpamMs0Bauac 
oOaBseHueM pacTBopa MM nouexk, BbINaBUIM OCaqOK yalanca weHTpudyry 
POBaHHeM, HM TaKas CbIBOPOTKA HCIIbiTbIBaaCb C aHTHTeHaMuM MeueHN, rene 
TOMB, NOYUeK HM CeeseHKH. Okasasl0Cb, YTO NOMOCbI AHTHTCHOB, OTCYTCTBYIOULU 
B TenaToMe, OTCyTCTByloT Takxe u B Mm nouek un ceeseHku. Ilo-BuqumMomy 
BHIABJICHHbIe HaMH YTPayMBaloulMeCA AHTHTeHbI ABJIAIOTCA cneluduuecKuM 
TOIbKO JIA meueHH. 

Takum o6pa3oM, Hall WaHHble — nOyYeHHbIe ApyruM MeTOJOM MH Ha py 
rok OMyxoiM — noxrBepxKAaioT AaHHbe Beiinepa, xora uw ocraBuAIoT OTKPb 
TRIM BONPOC O HaJIM4uHH B renaTOMe OpraHocnellMdHyecKUX AHTHTeHOB, BO: 


* ve 
@pakiHA MUTOXOHAPH M MUKpoCcoM Janee OOosHauaetca Mull nis HOPMAJIbHOH TKAH 
nmeyenh u Mm pasa renatromnt. 
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Puc. 1. CpapHenne cucrem me- 
YeHb — aHTHMeyeHOUHAA CbIBOPOT- 
Ka W renaTomMa — aHTHrenaTom- 
Hast cbiBopoTKa. B weHTpe axHTH- 
MI I-cprpopotrKa (No 647), / u 5 — 
antTureH MnIl, 3 nu 7— 6enkoBan 
gpakuua MnIl, 4— Mn, 8 — 
OenkoBaa (pakuua Mul, 2 u 6 — 
anuTH-MmI-cprpopotKku (Ne 641 u 
638) 


Puce. 3. Orcyteraue opranocnelH - 
dbuyecKoro aHTHreHa IMCueHH B re- 
natome. /— antuH-Mmll-cbipoporka 
(Ne 542), 2 — MnI, 3 — AO, 4 — 
aHTHremaTOMHad CbIBOPOTKa 
(Ne 441) 


Pue. 2. PeakuuaA npeilunuranuu B arape 

opraHocnennduyeckoro aHTHreHa MeueHH 

C aHTHMeyeHOUHBIMN H AHTHPenaTOMHbIMH 

cblBopoTKamu. B weutpe — AO, J u 3 — 

axuTH-Mmnll-cprpopotku (Ne 945 1 946), 

2 u 4—antu-MnI-cprpopotku (639 u 
641) 


Puc. 4. Peakuua HeHJJeCHTHYUHOCTH 
opraHocnelMpuyeckoro aHTHreHa 
neyeHH Cc mpenapaTaMH  pas- 
JIMUHBIX OpraHOB H_ TemaToOMBbl. 
B weutpe — axtu-Mmll-cpipopotKa 
(Ne 647), 1 u 4—AO, 2 — Mm 
noyex, 3 — Mm cene3eHKH, 5 — 
Mul, 6 — Mm serkux 
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MOPKHO MPHCYTCTBYIONIMX B HHBIX (pakIMMAX HJIM OTKPbIBaeMbIX Oouee uyB- 
CTBHTeJIbBHBIMH MeTOaMH. 

Jit BbIACHeHHA TIPHpoOsbl HW CpyHKUMH BelllecTB, HCUCsaIONIMX pH Masur- 
HH3allHH, H, CJICAOBaTeJIbHO, JWIX NMOHMMaHHA 3HaYeHHA ZTOTO ABJICHHA HeOO- 
XOJMMMO BBIJCJIMTb 9TH AHTHIeHbI B OUMLECHHOM Buge. Ham yyanocb BbI_etuTb 
OMMH W3 OpraHocneltMpuyecKUX AHTHTeHOB H M3yYHTb erO UMMYHOJOFHYeCKyIO 
cneltuuynoctb. Buijetenue storo anTurena (AO — auturen opranocnenupu4- 
HOCTH) OCHOBaHO Ha TOM, 4TO OH HanOoulee NpOuHO CBaA3aH C OG6ON0UKOH MmII 
HM OCTaeTCA B HEH MOCIe H3BJICUCHHA OCTAJIbHbIX A@HTHTCHOB. 

Mobi pHBeyeM OLHH W3 MeTOZOB BbIeneHna AO. MmIl (nomyuenne cm. (7), 
ABaxkIbl NposKkctparupoBannpie 0,14 M NaCl, cycnenyupopanuch B AucTHI- 
JIMpOBaHHOH Boye (~20 mr/ma), nog- 
MleadHBaINCb BePOHAaJI-MeAMHaJIOBbIM 
Oyepom no pH 7,8—8,2 nu o6nyua- 
JMCb YJbTpasByKoM 800 xru, 10 Br/cem™ = 


TaoOauua it 


7 
CencHOnnu3auHaA PaspemaioulHi OnbiIT 


B TeyeHue j= MHH. — JO mpeBpae- CBHHKH As pose 20 aHTH- |7}03a NO} peak- 
° y,| Tren |6enky, IHS 

HHA H3 IJIOTHOH CyCHeH3HH BIycTo ona- ur | Mr 
uecltupyrouyuH pactBop. (B pa6ore mpi 
MOJIb30BaJIMCb YJIbTpa3ByKOBbIM almla- 49 RON NET aS 
patom YJI-1 oreuecrBeHHoro npou3Boz- 20 110. [te ate 
cTBa. B KauecTBe u3u1yuaTeIA yuIbTpa- ea - ia “" 
3ByKa B 9TOM alilapaTe cJlyKaT Jn- 26 MmI]| 4 AO 3°95 cae 
CKH Ibe30KepaMHKH THTaHaTa OapHa, 25 3,25 |++ 
qMaMetpoM 60 MM. O3By4uHBaHHe marte- ae J a res 
pHasla MpousBosH0Cb B KioBeTe, pey- - ee 
CTaBJIAIOWeH COOOH CTeKJIAHHbIM cocy 
C J[BOMHbIMH CTeHKamMH. J[HO KIOBeTbI— a ) aN Be 
TYrO HaTAHyTaA HaHJOHOBaA MWieHKa. 39 | 9'9 = 
Kropeta oOxJiamkaeTcd cCmupTomM (oT 36 | ¢Mur| 4 AO IN 
a 90° Saget y ly | Dern 

15 no —20°). Paccrosune or qHa KIO 50 (4 3795 [— 


BeTbI JO H3JIyUaTeJIA YJIbTpa3sByKa 7 CM.) 
IIpu o6s1yueHHu OCHOBHAA Macca Belllecr- Il pumeuaune, Ucnospsopanca npe- 
Ba Mm nepexoyHia B pacTBOP, a OCTaB- napat AO, He OUHIMeHHHIH OT sJHMOMpoTe- 
iMecsa OOom0"uKH MM uacTHYuHO OcaxKyla- Aa. 

JiMCb WeHTpudyrupoBaHuemM 30 MHH. pH 

12500 g (14000 06/myn). LlenxtpudyrupoBaHue MmpoOBOofu0cb B poTope cella- 
patopa ACJI-2 6e3 rapeoK, 4TO OGecneyHBasO TOMUIMHY WeHTpupyrupyemoro 
cioa ~0,5 CM M NOBbILIO TEM CaMbIM 3cppeKTHBHOCTh ocaxkeHuA. OcagoK Tpu 
pasa MpOMbIBaJICA BepOHaJI-MequHaNOBLIM Oydepom pH 8,6, uw 0,05, mocae uero 
CYCHeHMpOBaJICca B TOM xe Oydepe u OOsy4asica 3—5 MuH. Mpu 800 KTH ZO Bos- 
MOXKHO Oolee NOIHOrO pactBopenusa. Pacrsop ocBetussicd 20 Mun. upu 12500 g, 
WU eCIM HaGJIOLaICA OCAMOK, TO OH CYCHeHAMPOBAJICA B JMCTHJIJIMpOBaHHON Bose, 
nommesayuBaca 1% NaOH yo pH 10—10,5 u HelirpamnsoBaca cbocpaTHbIM 
6ydepom no pH 8,4—8,6. O6e stu cpaxkiuu cofepxKat axTuBHbt AO. Menpi- 
TbIBaslocb 8 mpenapaTtoB AO, MpHroroBJIeHHbIX OMMCaHHbIM MeTOJOM, IIPHueM 
BCe OHM B PeakIlHH TpellunuTalluu B arape LaBaJIM OHY CHJIbHYy1O MoOOcy co6- 
crpeHHO AO 4 B HEKOTOPBIX CIyuaAx COJepxKaJIH MPHMecH MOCTOPOHHHX aHTH- 
reHos (puc. 2—4). OxonyateibHad ouncTKa AO focTuratacb MeTOJOM 30HaJb- 
HOrO aeKTpodope3sa (cM. HHKe). 

AO pearuposan TowbKO c aHTH-MmII-cpipopoTkamMu uM He pearHpoOBadl C 
aHTHTeMaTOMHbIMH CbIBOPOTKaMH KaK B peakiMH mpelluluTalwu B arape 
(puc. 2 u 3), TaK H B peaKUMH KOJMUYeCTBEHHOK MpelMnuTallin. 

AO jlaBam oTueTIMBYy!O peaKUMIO HeHJCHTHYHOCTH IIpH CpaBHeHHH ero C 
Mn~ (puc. 2 u 4). 

BuomHe aHaormunble pesysbTaTbl Obl MoOsyUeHb! B peakIWMH aHatpuva- 
KCHM, KOra CBHHKUM, CeHcuOumu3upoBaHHble MmIl, oTBeuvaiu aHaduakTHye- 
cKO peakilveli Ha BBefeHHe AO, a CBHMHKH, ceHcnOunsnpoBaHHbie Mantl’, 
MouTH He pearupoBasM Ha Hero (TaO. 1). Cuefqyer OTMeTHTb, YTO HeKOTOpAaA 
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uaCTb CBHHOK, ceHcHOumu3sHpoBaHnHbix MII, ovenb cabo pearuposana c AO, 
uTO MO HallleMy MHeHHIO OOycOBeHO pasHOi cTeneHbIO CeHCHOMJIM3alMN K 
HeMy IPH BBeJe@HHH CBHHKaM MHOFOKOMMOHEHTHOH CMeCH (MmI)). 

AO o6nafan pe3kO BbIPaxKeHHOH OpraHHOH cnelMuyHOCTbIO B peaKkIMH | 
ipenunutatun. On He oOHapyxuBanca cpeyqu anTureHoB Mm nouek, Cevle- 
3CHKH, JIEKUX H Mwla3MbI MbIweH (puc. 4). | 

Heiitpasmu3alua CbIBOpOTKH TpaHyJlaMH TemaTOMbl WIM BKJIIOUCHHe aHTH- 
reHOB FemaTOMbl B arap He MpensatcrBoBasio peakiuu AO c cooTBeTcTByIOWlen 
CbIBOpOTKOH. Cremyer ormetuTb, uTo AO He oOsamaeT JMHeHHOL cnenupuy-— 
HOCTbIO, TaK KaK MIpHCyTCTByeT B MeyeHH He TObKO C3;HA, Ho u Cz,, CCs7 u 
OeCNOPOAHbIX MbILLJeH. 

TIlpeqcraBiavio HeCOMHeHHBI HHTepec H3y4HTb XuMHYecKy!O Mpupony AO. 
TlockombKy OH Opin cBa3aH Cc OGom0uKOH Mm, cocrostleli, Kak u3BecTHo (°), 
U3 JMMONpoTenfa, a TaKXKe COMYTCTBOBAI MMMOMpOTeHy Mp OYMCTKe APyruMy | 
MeTOJaMu, Ka3aJIOCb BECbMa BepoaTHHIM, uTO AO uM ABMIAeTCA JMMOMpOTeHOM © 
OOONOUKH MHTOXOHAPHH MU MMKpOcoM. 

Mob nonbitatuch OnpeyenuTb, ukeHTuYeH WH AO aunonporenyy, NoqBeprHyB 
ero mpenmapaTHBHOMy 93IeKTpoctope3y B KOJIOHKe C TpaHeHTOM ILIOTHOCTH 
mo CpBexccony (*%), B BepOHas-mMequHasoBoM 6ydepe npu pH 8,6, p 0,025. 
Ilpu 3ToM oKa3anocb, uro AO mpu smexTpotopese Bcerfqa OcTaBaJicAa 
BOJH3H MeCTa HaHeCeHHA, a OCHOBHad Macca sMMOMpoTenfa, oOOamaroulaa 
BbICOKOH 3JIeEKTPOCPOpeTHYECKOH MOMBUXKHOCTHIO HU COsepxKallaa Gonee 90% 
Oeka, ONpewemaBiueroca B MpenapaTe, yxoQua OMHOH 30HOH Ha paccToaHHe 
2,5—3 cm or AO, rye vu aBala yerKuit mMK Geka. OTACCHHbIM TAKUM OOPa30M 
JMMOMpOTeH He OOaqast 3aMeTHOH AKTHBHOCTbIO IPH MCNbITaHHM eFO B peak- 
IMU mpelunuTaluu B arape. 

TakuM oOpa30M, JIMnonpoTeny, aABMAeTCA OasluacTHOH MpuMecbio K aHTH- 
reny AO. Hus3kaa anektpotboperuyeckad mogqBuxHOCTh AO u ero BbICOKas 
UMMYHOJIOFHYeCKad CHELMMUYHOCTH MO3BOMAIOT MIPeANOMORKUTH, UTO B FO COCTAaB 
BXOJMT NOIMCaXapHAHbI KOMMOHEHT. 

Cneqyer yka3aTb, uTO Mp nonbirKe nomyuuTb AO u3 MI Boienasca 
mpenapaT HeaHTHreHHOrO JIMNOMporTensia, He cOsep Kalu KOMMOHeHTOB Tuna AO. 

TakuM o0Opa30M, HaM Ylalocb BBIJeCIMTb OAMH U3 OpraHocnelnduyeckux 
AaHTHFeHOB TeveHH, OTCYTCTBYIOWINX B rematome. [IpencTtaBaseT OObUIOH HH- 
Tepec BbIACHHTb efO XHMHYECKYIO IIPHpPOLy, MOKaMu3alHiIo B KIeETKe uw onpe- 
J@MTb, CBA3AH JIM OH C COOCTBEHHO MapeHXHMOH MeyeHH WIM C KeTKaMM peTu- 
KYJIO-3HAOTEIUA WH %KeTUHbIX MpoToKoB. PaOora B 3THX HaNpaBMeHHAX Mmpo- 
omkaerca. 


Iloctynuso 
21 IX 1958 
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BHOXHMHS§1 


3. FT. BPOHOBHL KAS 


OKUHCJIATEJIBHOE ®OCPOPHJIMPOBAHHE B NEYEHH TPH 
JEWCTBUM BbICOKOFO JABJIEHHA KMCJIOPOAA HW BBEAEHHM 221 


(ITpedcmaeneno akademuxom A. H. Onapunoim 14 X 1958) 


Panee naMn OblIO OOHAPyKeHO, YTO Mp AelicTBuH Ha XMBOTHBIX (KpbIC 
KPOJMKOB) YHCTOFO KHCOpOLa OX AaBsenueM 6 aTM. WO pasBUTUA Y HUX TADKe- 
JIOrO MOcMecyOPOXHOTO COCTOAHHA COdepxKaHHe aleHosHHTpudocpopHon Kuc- 
oTH (AT®) B neyenu pesKo cHurKaertca (1). Dror dak TpeGoBa OODACHeHUA. 

Tlanenne ypopya AT® morao G6piTb pesyibTaTOM HOO MOHMKeCHHA MHTEH- 
CHBHOCTH ee CHHTe3a, HOO MOBBILMeHHA €€ PaCXOMOBaHHA, a BO3MOKHO — u 
TeM, HW ApyryM. 

IIpomecc WbIxaHuad CBA38aH C Mpomueccamu cocdopnHMpoBaHHA, BOBJIeYeCHHeEM 
HeopraHuyeckoro dociopa B Mpoweccbl OOMeHa C OOpas0BaHHeM MaKpospruye- 
CKUX (ociopHbIx coeqMHeHHH, B YactHocTH AT®. Ora cBxa3b BMepBble Obluia NO- 
Ka3aHa B. A. SurenbrapAToM Ha SpuTpoluTax MW BMOCIeACTBHM NOMTBEpxKMeHAa 
MHOPOUNCJICHHbIMH uCCemoBaHuamu ((° 7°) w Ap.). 

MuTeHcuBHOCTb mpoleccoB docopusmHpoBaHHA BbipakKaeTcA BeJIMYHHO! 
Kosdpuuuenta cdbocopustupopanua P/O, T. e. OTHOMICHHeEM KOJIMUeCTBAa SCTepH- 
ulupoBaHHoro (cpocdopa BO BpeMA JbIXaHHA K OAHOBPCMeCHHO NOTPeOJIeHHOMY 
KHCOpOLy. 

Benwuuna Kosppulnenta tbocsbopuupoBaHuA 3aBUCHT OT XapakTepa TKaHe- 
Boro cy6cTpaTa, YCJIOBM OMbITa H B 3HAYHTEIbHOH CTeMeHH OT CyOcTpaTa OKHC- 
JieHHaA (rOTaMaT, CYKIMHAaT, OKCHOyTHpaT U AP.) u KoOMeONeTCA B Mpememax 
2—4 (?-*). KosdcbuinexT cbocctbopusupoBaHuA B OMbirax C MeYeHOUHBIMM MHTO- 
XOHpHaAMU paBeH 3—3,4 (4). 

Jina peuieHua Bompoca O BIIMAHHN PHMepOKCHH Ha HHTCHCHBHOCTb Mpolec- 
cop docopuiupopanua AT® Bp mevenn Hamu Obl HCCeLOBaH KO9dpuIMeHT 
dbocbopHulMpoBaHHA B MeveHH KpbIC Moce BO3eHCTBHA Ha 2KHBOTHBIX 6 aTM. 
KucAIOpoxa. 

Onbir mpekpatiiaiu, KOrya y %KMBOTHBIX Pa3BHBaJIOCb TAKeMOe COCTOAHHE 
mocue OypHbIX CyMOPOXKHbIX COKPalleHHH MBI BCero Tela. 

MeroyzuKka padorbl c GapoKaMepol, e€ KOHCTPpyKIHA WH MOBEEHHE XKHBOTHBIX 
B aTMocdepe BbICOKOFO aBJICHHA KHCMOPOa ONMCaHbl HAMM B MIpebILyULHXx 
coo6menusax (1,°). 

VnTeHCHBHOCTh JbIXaHHA OMpeseAacb M@HOMeTPHYeCKH NO KOMMYCCTBY 
NOPIOWLCHHOFO KUCOpORa B aTMociepe BOsLyXa 6e3 MOOaBeHHA CyOcTpaTa pu 
Temmepatype 28,5°; komMuecTBO HeopraHHyecKoro tbocopa — KouOpHMeTpHye- 
CKH Mocyle OCaxKeHHA MarHesHambHOH cmecbiO. JliA U3TOTOBJIeHHA NMpenapaToB 
MeuYeCHH MbI MOJIb3OBaIHCb MeTOAUKOH ToponoBoi, yYMCHbIlad KOIMYeCTBO TKAHH 
Bpoe. Cocybl C peaKUMOHHOH cMecbIO MoMeraucb Ha 10 MHH. B TepMOCTAT JIA 
y paBHHBaHUs TeMMepaTy pb; HHKyOalluA 3aTeM MpososKaacb 15 Muu. Ilo oxor- 
YaHHH HHKYOHPOBaHHA COCYAbI ObICTPO MePeHOCHIHCb B CM€Cb BOMbI UM Mba 
noOaBanoch 2 cm? oxmaxKeHHOl TpuxmopyKcycHoi KucnoTH (TXY). Ulenoub 
BO BHYTPeHHeM OTeNeHHH Cocyha BapOypra MmpocyuiMBalach (puJIbTPOBaJIbHOH 
Oymaroli. Uepes 10 mun. nocae q0OaBeHua TXY peakuHOHHyl0 CMECb (puJIbTpo- 
Baw HW Opann mo 0,2 cm? Ana onpewenenuaA Heopranuyeckoro tpocbopa (H®). 
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Tlocne mo6anenua Mg-cmecn mpo6a na 20 yac. octaBiasach Ha xooxy. Koopu- 
MeTpHpoBasH B CboTOKOMOpumetpe DOK-M, 6es3 cBeTopuJibT pa. 

Kourposbuble mpo6pt 10 Muu. BbIep2xKuBan pH TOK 2%e TemMMepaType, AT 
Hi OIBITHBI€, 3ATEM MePCHOCHJIM B BAHHOYKY CO JIbLOM H OOpabaTHIBaIM OxJa7KWeH 
Holi TXY. Cnegopatesbuo, K Havasly oTcyeTa MOrsOuleHHA KHCMOPOAa B OMBbIT 
HbIX mpoOax jelicrBue (pepMeHTOB B KOHTPOJIbHbIX NpoOax MpeKpalllaocb AO 
OapleHnem TXY. 

Pasnutla B cosepxKanun H® B KOHTPOJIbHbIX HM ONDITHBIX MpoOax CBAsAHA: 
C HHKyOHpoBaHHeM TKaHH B TeyeHHe 15 MHH. ; 

PesysbTaTbl ONbITOB Mo onpexenenuio P/O meveHu KpbiC Moce MeHCTBUA H 
2KMBOTHBIX 6 aTM. KHCIOpOa MpescraBeHbl B Tad. |. 


Ta6muna 1 


OxucautTembHoe ocpopwuMpoBaHve MeyeHH KpbIC NocJe eHCTBHA Ha 2%KHBOTHBIX 
6 arm. Kucaopoga. Pasonaa cpesa — Bo3zyx; KoHeuHad KonNeHTpayua P 0,008M, 
NaF 0,04M; 28,5°; unkxyOauua 15 Mun. 


KouTpovib 6 atm. O2 
are chee O, mene e. P/O nae Seno 4 oes 
4,92 22556 4,66 6,94 9,60 1,38 
6,68 13,80 2,06 4,89 4,14 0,89 | 
5,66 407 ONS 2), (0) 6,65 ats 1,40 | 
8,00 Af rok) 2,16 1 24 150 Diels 
9,19 2d) 4 38 6,97 OMS ‘here 
7,04 22,05 Be hye 9,36 1) 0,96 
6,70 20,50 3,06 (® 10,67 4,44 
8,28 A740) 2,06 7,89 14,80 4,49 
8,00 22510 2,80 6,92 — — 
Ceol ORO 2,04 6,68 — — 
Cpeguee 6,80 LOS 2,81 7,09 9,47 1,34 


Kak caefyeT 43 MpHBeeHHbIX JaHHbIX, HHTCHCHMBHOCTb JbIXaHHA TKAHH Te- 
4Ye€HH 2KHBOTHBIX, MOABepruinxcaA JlelictBuIo 6 aTM. KHCIOpOa, MpakTuyeckH 
He OTJM¥aeTCA OT HHTCHCHBHOCTH JbIXAHHA KOHTPOJIbHbIX 2KHBOTHBIX. Ha6u10- 
qaeTcaA JaxKe HEKOTOPAA TeHICHILMA K MOBDILICHHIO NO BUIMAHHEM KUCTOpOsa: 
6,80 pr-aT. MOrIOULeHHOrO KHCOpONa Y KOHTPOJbHbIX 2%KUBOTHBIX u 7,08 pr-ar. 
y OMBbITHBIX. 

OyHako cnocoOHocTb cBa3bIBaTb H® y oMmbiTHbIX %KHBOTHBIX 3HAYHTeIbHO 
cHwKeua: 19,13 r-ar. normomeHHoro P y KOHTpOJbHBIX u 9,47 tr-aT. P y ompit- 
HbIX 2KHBOTHBIX. Takum oOpa30m P/O cHwxKaerca y OMbITHbIX XXHBOTHBIX BBO. 

IIpamoe onpexenenue AT® zB 9ToM clyyae MOKa3as0, YTO MeYeHb OMBITHbIX 
2KMBOTHBIX CHHTe3upyeT AT® 3HaynTesbHO MeHee HHTCHCHBHO, UCM MeUeHb KOH- 
TPOJIbHbIX 2KHBOTHBIX. 

CuleQOBaTeIbHO, MPH BO3ACHCTBUM Ha XKMBOTHBIX KHCIOpOla NOX LaBJleHHem 
B 6 aTM. B MeyeHH HeOoOpaTHMO HapyllaloTcA Mpouecch! cbocopusMpoBaHUA u 
CBA3aHHOE C HHMH HaKOIJICHHe MaKPOSPrHyeCKHX COeCAMHEHHH, H3-3a Uero B CBOIO 
ouepellb MOryT HapyllaTbCA MpOMecchl, CBASAHHbIe Cc MOoTpedOslenuem AT®. Srum, 
HalO NOMaraTb, ONpeeAeTCA MOHMXKeHHOe Cosepxanue AT® B neyvenu XKUBOT- 
HbIX, NOABepriuuxcA MecTBuIO 6 aTM. KuCcsOpoa. 

@usvoOrMyecKHM areHTOM, NOHMKalONHM BeNHoHHY P/O B neyeHn, ABAaeT- 
cA TakxKe THpOKCHH. Haynnaa c 1951 r. nosBumuch cooOuleHuA O BAMAHUNM TH- 
POKCHHAa Ha OKUHCJIMTebHOe tbocopusupoBaHue. B onpirax in vitro Ha MuTO- 
XOHAPHAX NeYeHH HM NOUeK KPbIC OblIO NOKAa3aHO, YTO HOOaBMeHHe THPOKCHHA WL 
TpHHOATHpOHHHa NoHMxKaer P/O (3,4,°). TupokcuH, BBeqenubi in vivo u in 
vitro, NOHMKaeT MHTCHCHBHOCTS BKIOUeHHA P®2 peyeHouHBIMH MHTOXOHJPUusA- 
mu (’). BpeqeHue 2KMBOTHBIM THPOKCHHA MHTPallepHTOHeaIbHO YBeHUHBAaeT 
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mlorpeOeHue KUCIOPOa MHTOXOHAPHAMH MeveHH OT 7,9 qo 9,5 tr-aT, HO yMeHb- 
maet P/O or 3,2 y KOHTPOMbHEIX XKUBOTHEIX No 2,2 y onBITHBIX (*). 

Jlapau (uur. no (*)) Oba BbICKa3aHa rumoTesa O TOM, 4TO apbekT elicTBuA 
THPOKCHHA Ha OOMEH BelIecTB B OPraHH3Me XKMBOTHBIX ONpelemAeTCA ero crOCoO- 
| eaten i Beal eagles ad oe OKuCAeHHe Hu cocdopusMpoBaHne. 

JWeH C THPCOTOKCHKO30M IIpH yBeHYeHHH 
“OCHOBHOrO OOMeHa HaXOJHT Tellepb, 10 ero MHeHHIO, OnOXHMUeCKOe 060CHO- 
Banne. 

Kpe6c (7) B oO30pe NO MexaHu3sMy OKUCIuTebHOrO tpoccbopuupoBaHuA 
“OUCHMBaeT STY THMOTeE3y Me€xaHu3Ma MeHCTBHA THPOKCHHA Kak BMOMHE MpaBAO- 
nowoonyto. 

Hcxofa u3 Hallux LaHHbIxX O TOM, YTO MpeObIBaHHe 2KHBOTHBIX B aTMocdepe 
BHICOKOrO JaBJICHHA KHCOPOa MpHBOAMT K pa3s0OuleHuIO AbIXaHHA Hu (poc- 
op uu poBanns B M€YCHOUHOH TKAHM, HM JIMTepaTypHBIX MaTepHasoB oO pa300- 
UlaroluleM JeHCTBMH THPOKCHHa Ha Mpoweccsl cdochopuiupoBaHuA u OKUCIe- 
He, Mbi CUHTAIH HHTePeCHbIM H3YUHTb B3aMMOCliCTBHA 9THX JByX (baKTO- 

pos. 

Jlyyepoe NopaxKeHHe LMTOBHAHOH 2Keesbl BHISbIBaloch J1; napamienbHO 
UCCJIELOBaAJIOCb BJIMAHHE THMePOKCHH. 

10 kpoviukaM Obi BBezeH J}?! B KomHYecTBe 0,2 MCu Ha | Kr Beca %KMBOTHOFO. 
Cnrycra 12 Heit mocne peegenuna J'*' onn ObiiM pasfemenbl Ha Be rpynnnl: 
B 1-H rpynne onpexzenanocb P/O mp coxepxaHnu ux B OObIMHbIX yCOBHAX; 
Bo 2-H rpynme onpeyetenue P/O nponsBoxustocb Mocse MpeObiBaHHA YKUBOTHDIX 
B Oapokamepe NO, WaBsIeHHeM B 6 aTM. KUCOPOa LO pasBuTHA y HUX TARKEeOFO 
ToculecyLOpoxKHOrO cocTOsHHA. ExeHeEBHO B ONbIT Opaslocb JBa KpOJIMKa — 
OfMH u3 1-H rpynnpl, Apyroh u3 2-H rpynnp. Kpome toro, P/O 6piio 
ompeweseHoO y TPe€X KOHTPOJIbHbIX KPOJIMKOB, COJepxKaBIUHXCH B OOBIMHBIX 
yYCJIOBHAX BuBapHA. PesybTaTbI STOH CepHu ONbITOB MpescTaB/eHb! B TAGs. 2. 

Y .KMBOTHEIX 1- rpynnp (J'**) nH- 
TCHCHBHOCTb TKAHEBOPO JIbIXAHHA TeYeHH 

cHuxKeHa Ha 25%, TaK xe CHW>KeHO OKHCJIMTeBHOe dociopHHpoBaHHe mneyeHH 
CBASbBIBAHHe HeopranMyeckoro cbocopa (CPeAHHe AaHHbIe). Pocharupih Oydep pl17,4; 

KOHeuHan KOHWeHTpauna NaF 0,04M; 28,5°; 
WM He3HaUHTeIbHO MOHWKeHa BeIMYHHA mxyOanua 15 Mad. 
P/O (3,51 —y s3nopopnix u 2,97 — 
y WOMMpOBaHHbIX %KHBOTHBIX). B 3THXx 
yYCJIOBHAX THNOPyHKIMA UWLAHTOBHAHOU 
*Kelesbl, KOTOPad OKHA Oblia pa3- 
BUTbCA BCencTBHe BBeZeHHA J!!, He 
CKa3bIBaeTCH CYILCCTBCEHHO Ha OTHOILLEe- 
Huu P/O, XOTA [bIXaHHe, KaK H CICNO- 3, opm: xKuBOTHDIe 
BaJlO OMKUAaTb, Wakaer. )Kuporuple yepes 12 uel 

OueBuHO, KOMIIC€HCATOPHble CHCTEMbI mocvie BBezeHua J}31 3,19) 9,45)2,97 

MOJLep2KHB aloT HOPMaJIbHbIH yPOBeHb Bo Ea ae aie 
peakuui cbocdopunpoBaHua. a0 (oti vctederaenes: 
Kora K€ Ha %KHBOTHBIX JONOJHH- jenua J131 2,47/13,3 |5,38 
T@JIbHO JIeHCTBYeT TaKOH CHJIbHbIM (bak- 
TOp, KaK BbICOKOe JaBsIeHHe KuCMOpoa (2-4 Ppynta), KOMMeHCaTOpHad PyHKUnA 
OKa3biBaeTcCA HeocTaTOUHOH — ene HuxKe TMafaeT noTpe6eHne Oy (Ha 22% 
oTHOCHTeIbHO 1-H FpymMbl), HO 3HAYHTeIbHO YBCJIMYMBACTCA CBASHIBAHHE HCOP- 
ranuyeckoro cboccbopa (orHocuTembHO 1-ii rpynmr Ha 40%), oTuero BeM4HHA 
P/O sospactaet jo 5,38. 

TpyHO mpexcTaBuTb ce6e celtuac, 3a CYeT KakOH SHeprHH WH KaKHX MCXa- 
HH3MOB BO3pacTaeT HHTCHCHBHOCTH (poc*opHJIHPOBaHHA B MeUeHH HOAMPOBAHHbIx 
J131 5xuBOTHBIX Mocue BOSLeHCTBHA Ha HHX 6 aTM. KHCIOpOa IPH NOHH2KCHHOM 
noTpeOleHHn Oy, XOTH CaMbIi (aKT AKTHBAILHH MPOIeccoB cbocpopuJIHpoBaHHA 
jeficTBHeM BbICOKUX aBeHHit KUCMOpoxa MbI HaOwOJamH B onbITax in vitro 
Ha Cpe3aX KOpbl rosOBHOrO Mosra, ToMOreHaTax CepAeYHOH MbILMLUbI H Mperlapa- 
Tax meueHH. 


Ta6muna 2 


Tlorzom. O, 
ur-aT. 
Tlornouy. P, 
ur-at. 

P/O 


aS 
bo 
= 


14,72)3,54 


= 
Je) 
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IIpu elicTBuH Ha 3QOPOBbIX 2KMBOTHBIX KHCOPOL NO LaBJIeEHHeM B MepBo 
cepnu ombiros (cM. Ta6. 1) oKagaica (akTOPOM, NOHM2KAaIOULMM HHTCHCHBHOCT 
OKHCIHTeIbHOrO cocopuIMpoBaHHA Mpu HeH3MeHHOM NoTpedleHHH a 
powa. 

Bo BTopol cepuu OMbiToB, pu elictBuu 6 aTM. Og Ha 2KHBOTHBIX, IpeABapu- 
TeJIbHO HomupoBaHHEIx J}, KosdduluenT cbocpopHIMpOBaHHA YBeJIHUHBAeTCA. 
B 9ToM culyyae JeHCTBHeE KUCMOpOa MOM MOBbILICHHbIM aBJICHHEM OKa3bIBaeTCA: 
OIM3KHM K_ pe3yJIbTaTaM, NOJLYYCHHBIM B OMbITaX in vitro. 

O6uapy2KeHHad HaMM CBH3b BO3sfelicTBUA BbICOKUX JlaBleHHli KUCcTOposa: 
C PyHKUHeH UMTOBHAHOH 2wKeNesbI Ha CoccopHbIH oOMeH NeyeHu TpeOyer ANA 
CBoero pa3peleHHA WaIbHeHWuxX MccTeqOBaHuH. 


PoctosckHit-Ha-Jlony TlocrymHa10 
rocyapcTBeHHbIli yHHBepCHTeT 3 II 1958 


HWMTHPOBAHHAS JIMTEPATYPA 


13.C.Tepmenosuy 3.7. BpoxyopunuKkas, bBuoxumus, 20, zs. 4 (1955). | 
2 Cemical Pathways of Metabolism, 1, 1954, crp. 162. %G.F.Mally, H.A.Lardy 
J. Biol. Chem., 204, 435 (1953). 4G. F. Mally, FeyA. Lat dy, J. Biol Chem, 218 
Oi L950) eee Cem eap ake H Obi Tm See lewb> psOrHTOvB Melleki Adame cues K puues- 
c Kaa, Bioma. 9xcn. Ovo. u Med., 28, 424 (1950). §© F. Dickens, D. Salmony, 
Biochem. J., 64, 4, 645 (1956). =? a Martius, B. Hess, Arch. Biochem. and Biophys.,. 
33, 486 (1951). 3B. A. Beamumep, E. T. ILut6axKosa, Buoxumus, 4, 516 (1939), ‘ 
Je Bade aoe Cc Old, sk. be ten sp Natite; 1440/4. (1939)sateaSs Ochoa, J. Biolm 
Chem., 151, 493 (1943). | 
| 
| 
| 


1334 


Hoxaayn Akagemun nayx CCCP 
1959. Tom 124, Ne 6 


BHOXHMHA 


H. Tl. MAKCHOTHHA u J. FP. KOJIECHHKOB 


®YPOKYMAPHHbI MJIOAOB MACTEPHAKA MOCEBHOrO 
PASTINACA SATIVA L. 


(1Tpedcmaeneno akademuxom A. H. Onapunum 38 XI 1958) 


Ilacrepnak nocesuHoli — Pastinaca sativa L.— ypynetuee tTpaBpanuctoe 
pacTeHue CeMelCTBa 30HTHUHEIX, PpaclIpocrpaHeHHoe moyTu no BceH Espone nu 
mlopcemecTHO B CCCP. Pacter Ha COpHbIxX MeCTax, Ha MOAX, Ayrax Hu Oroposax. 
KyJIbTHBUpyeTCA Pau COUHBIX, CaKOBaTbIX, ADOMATHUCCKUX KOPHeli, ynorpe6- 
JIACMBIX B THULy. CeMeHa €FO HMCIOT ROBOMbHO MPHATHDbI 3amax u yNoTpebA10T- 
CA MHOra B Ka¥eCTBe IIPHMpaBbl, KaK IIPAHOCTb. 

C sleKapcTBeHHOM WeIbIO B HaPOMHOM MeAMUNHE UCMOMb3yeTCH OTBAp KOpHelt 
NacTepHaka MOceBHOrO IIpH JHXOpaske HW MOVeUHDIX KaMHAX ("). B suTreparype 
HMCIOTCA TAKKE YKa3aHHA, YTO MacTepHak MOCeBHOH OOsaaeT CNOCOOHOCTHIO 
BISbIBATh NOLKO*KHyIO PorocencnOususaunio (*,*). Micceqopanuamu Coline, 
A6oy-Ianu u Jn Tanru (*) 6p0 ycranosmeno, uTo PoTocencuOususupyouinit 
apekT CeMAH NacTepHaka OOYC/IOBJIMBaeTCA HaJIMUHeEM B HUX JByX (pypokyMa- 
pHHOB — Oeprantena u uMMepaTopuHa. BepranteH HW UMNMepaTOpHH ABJIAIOTCA 
MpOwSBOAHbIMH (PypoKyMapuHa Mcopasena (*), KOTOpbIit OONaqaeT CaMOH BBICO- 
KOH oTOceHCHOnIM3NpyIOuleH aKTHBHOCTHIO (°) uM MCMOMb3yeTCA B KayecTBe 
JieKaPCTBEHHOTO Mpelapata pw MeHKOepMHM M BUTHAHTO. 

M3 Apyrux BuOB nacTepHaka Obl uccseqoBaH TOKO Pastinaca opopanax. 

Cyxoi MJle¥HbI COK STOO NacTepHaka No HasBaHHeM ONOMaHaKC MPHMeHAICA 
WWI JICUCHHA KHUICUHbIX PaCCTPOMCTB, TacTpHTOB, cMacTuyecKuXx Oovlel u He- 
KOTOpPbIX Apyrux sa6ouespanni (7). B omonanakce oOHapy2KeHO HaMuHe Sc:pup- 
HOO MaCJla, HeKOTOpbIxX KuHCIOT HM yMOemucdepoua (°). 
- Ham ucceneqopanua ceMAH nMacTepHaka NoceBHOrO ObWIM MpeLIpHHATHI 
C WeIbIO MOJYYEHUA 3 HX BeULECTB CHasMOMuTHYeCKOrO AelicTBusA. JA paoorsi 
ObIIH B3ATbI CeMeHa NacTepHaka copta CrygexT, cOopa 1955—1956 rr., Bbipa- 
uuBaemble B KpacHoyapckoM u CTaBpOnOJIbCKOM Kpaax. IIpaMenne MeTO], Xpo- 
MaTOrpaduyecKoro paseleHHA BEUECTB Ha OKHCH aJIOMHHMA (°), Mbl CMOFIH 
NOJYUHTb 3 CEMAH MacTepHaka CeMb KpHCcTasMuecKux BeulecTB. Ilo dapmako- 
JIOPHYCCKHM JaHHBIM, OMHO H3 BbIMeICHHBIX BeWLeCTB, HA8BaHHOC HAMM NaCTHHa- 
I[HHOM, OOaalO APKO BbIPaxKeHHbIMH Cia3MOJMTHYECKHMH CBOHCTBAMH, BbI- 
SbIBad PaclMpeHHe CocyAoB CcepAua, HeveHH, MOUeK M APyIuX BHYTPeHHUX Opra- 
HOB B KOHWeHTpawuax 1 -10-? nw Bee (2°). Kaunnueckue naduozeHua “ MoKa- 
3bIBaIOT, YTO NaCTHHAILMH ABMAeTCA S*PPeCKTUBHbIM CMASMOJIMTHYCCKHM CPECTBOM 
H MOXK€T MPHMCHATLCHA WIA JeCYeCHHA HEKOTOPbIX (POPM CTeCHOKapAHH. 

TIpyrne BemectBa, BbI,eeHHbIe H3 CEMAH NacTepHaka, OOsaqain mu60 Kpat- 
KOBP€MCHHBIM, NO CpaBHEHHIO C TaCTHHAWMHOM, COCyopaciiMpAIOWIHM [eH- 
cTBuem (BemectBa (1), (3), (5), (6) — cM. HwxKe), THOO MIPAMO MPOTHBONOMOA- 
HIM leliCTBHeM, T. €. BbISbIBaJIM CY2KeHHE COCYOB BHYTPeHHUX OpraHos (BELLE 
cTBa (2) u (7)). 

VisyueHveM XHMHUECKOM CTpyYKTYPbI BbIACCHHBIX BEILeCTB Obllo yCTAaHOBe- 
HO, UTO BC C€Mb BELLECTB IPH OKHCCHHH MepeKUCbIO BOLOpoOLa AaloT PpypavAn- 


* Kymunueckne uccneqopanua mpopezenpt M. V1. [yop (XapbKop), M. VW. 3o0n0Toxol- 
Koctomaposoit (Mockpa) u C. H. CunenbuuKosbim (XapbKos). 


Alea tafe) 


KapOOHOBY10 KHCJIOTY HW BCE HMEIOT B CBOeM COCTaBe KYMAPHHOBbIM JIaKTOH, CIO- | 
COOHBIM PasMbIKaThCA B ULeOUHOH M 3aMbIKATbCA B KUCJIOM cpewe. OTH U ApPyrue | 
JIaHHbIe (PH3HKO-XUMHYECKOLO aHaJIH3a MO3BOJAIOT CeaTb 3aKJIOYCHHE, UTO BbI- 
JI@ICHHbIC H3 CEMAH NacTepHaka BeULeCTBa OTHOCATCA K Ppyline MpHpoOsHbIx Py- | 
pokyMapuuos. Ilomyuennple WaHHble PUusHKO-XHMHYECKHX HCCeEMOBaHHH CeMH 


| 


BeIeCTB C€MAH MacTepHaka puBeseHb! B Tad. |. 
Tacwunia 4 


Beuecrso | Bemecrso | BeilecTBo Bemect- | Bemecr- | Beuyect-| Bemect- | 
(1) (2) (3) BOm aa BONO) Bo (6) | BO (7) 
THHAaUHH 
T. ma. (Ha Os10Ke), °C 400 — 102 | 189 — 191 | 145 — 147 | 124 — 138 ]149 — 154 |240 — 244 140 — 144 
@PopMa KpHCTaJJOB NJIOTH. 6enpie Oenmble Kp. | TOHKHEe 2KeJITHIe Oesble oempie 
MpH3MbI |AHHH.ATIIbI| TIpHSMbI Hr Jibl HI JIbI POMObI Hr Jbl 
PacTBOPHMOCTb 
B Boge He pacTBOp.]| O4. TpyqHO| TPpyAHO TpydHO | TpyqHO | TpyAHO. | TpyqHO 
B xsopodopme wIerKO pactTBop. werKO slerKo sierko |pacTBop.| serkKo 
Mou. Bec 270,0 246,5 247,4 21752 246,3 202,24 217,0 
OsementTapubiii coctas, % 
Cc Uae 66,71 63,74 66,68 63,42 64,97 66,82 
H 5,36 3,70 4,27 3,10 4,10 3,07 3,81 ) 
‘Popmysia Cre 504 (CwH.O4 Cy,FAy,05 Cy2HsOg | Crap, | CisH¥6O4 | CrzHsO4 
HasHune makTrona + aa + ao + + + | 
O6opasopanHe dypanuAuKapoo- 
HOBOH KHCJI. + + + + ++ -- + 
HanuuHe passBerBul. 6OKOBOIt 
wen + — — -- — — = | 
Uncao M€TOKCHJIOB — 1 2 4 2 — 1 | 
Burxonz, % 0,08 — 0,4 0,08 0,042 0; 4 0,002 0,004 0,0012 
* TlomOxXeHHE MCTOKCHJIOB JOKa38aHO NOMyUcCHHeM XHHOHA (?%). 
CpaBHuBaw CBOHCTBa MOJIYYCHHBIX BeULeCCTB C H3BECTHbIMH (by pokyMapnu- 


HaMH, MbI IpHUWIM K 3aK10¥eHHIO, UTO (1), (2), (5) wu (6) HaeHTHUHBI H3BeECTHbIM 
cbypokyMapuHamM — ummepatopuuy (II), Oepranreny (III), u3somumnunestn- 
Hy (IV) * u Kcantorokcouy (V) *, coorBercTBeHHo. JIA NOATBepxKeHHA HLeH- 
THUHOCTH STHX COEAMHEHHH Ob NOwyYeH pA MpoMsBoAHbIx. Tak, (1) B BBICO- 
KOM BaKyYyMEe JlaeT aJWIONPOHSBOLHOe, HCHTHYHOe aslOMMMepaTOpHHy; pH 
KHCJIOTHOM ruposuse (1) oruyensser CBOOOAHEI (eHON, HeHTHULMpOBaHHbilt 
c KcanToTokcoyiomM. IIpu HuTpospanun (2) NowyyeHO HHTpoMponsBOAHOe, UeH- | 
THUHOe HUTpOOepranteny, a pH CMMABJeHHH eFO CO IeMOUbIO NOMyYeH Cpopo- © 
rouwH. Mgentuynocts (5) C H30MHMIMIMHeWIMHOM MOATBepxKeHa NoyIeHHeM 
XHHOHA, a HJCHTHYHOCTbh BellectBa (6) C KCaHTOTOKCOJIOM — N10 OTCYTCTBHKO 
Zempeccnu Temmepatypbi WwiaBleHHa c CeHOIOM uMMepaTopuHa. 


OCHs | 
aie Fie \ ENN 
as fo LA A foe LU boo 
(1) | CHs (111) 
O — CH, — CH = na 
(ty CHS 
OCH3 
rae me 
eo LU oo 
O O OQ. OH-O 
OCHz3 
(IV) (v) 
* Hgenruduunposano mo orcytcersuio jenpeccuu Temnepatyppl napmenna c (beHOIOM uM- 
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Uro Ke KaCaeTCA OCTAJIbHBIX Tpex BelLecTB (macTuHauuna (3) u (7)), To ux 
MOKa He yalOCb HACHTHPULUPOBATb HH C OJHHM 3 H3BECTHBIX (by pokyMapuuos. 
CoctaB 4 CBOlCTBa HaMOomee aKTHBHOrO CoequHeHUA NacTHHalluva, KaK BHHO 
H3 TaOu. 1, oveHb O1M3KH K CBOLCTBaM Oepranrena (2), u axe Gomee toro — 
(STH [Ba BeULCCTBA HMCIOT COBEPLICHHO OMMHAaKOBbIe 3HaveHuA Ry Ha XpoMaro- 
|TpaMMax Ha OyMare B BOCbMH HCCJIeEQOBaHHbIX CHCTeMax pacTBopnTenen. OqHaKo 
‘OnONOrMuecKHe CBOHCTBa 9THX AByX COeAMHeHHM, OYeHD O1u3KUX TIO XHMHUe- 
ckoMy cocTaBy, MpxMo MpoTuBonosdomubl. Ilacrunatuy BbIsbIBaeT pacmiMpeHue 
cocyOB BHYTPeHHHX OpraHos, a Oepralren cyxKuBaer Te xe cocyzb. Usyuenne 
XMMHYeCCKOH MPHpOAbl STHX TPeX BeUeCTB MpomomxKaerca. 


QOKCNeCPUMeHTAIbHAA YacTb 


Brumermenue dbypokyMapuuHos. Cemena aKcrparupyior 9tH- 
| JIOBbIM CIIMPTOM, CIIMPT OTTOHAIOT, 9KCTPakT OOpaGaTbIBaIOT CMeCbIO X/OpotbopMa 
‘M4 MeTposeHoro supa (1 : 4), u pactrBop xpomatorpadupywr Ha OKHCH auto 
MUHA. BelecrBa u3 KOJIOHKH 2/IIOMPyIOT TeM x%Ke COCTaBOM pacTBopuTemel. 
Buauase B 9u10aT MepexoguT 30Ha, CoLeprxKalllad ApupHoe MacuO, 3a Heli cnenyer 
30HA C 2KeJITOBATO-PUONETOBOH PyopecueHUNeH B y.-c—. Wy4ax, comeprxauas (1). 
\Tlocie ynapuBanua 20aTa “3 MaCAAHUCTOrO ocTaTKa Kpuctasmusyerca (1) 
c T. na. 96—98°. 

Bese 3a 30HOM, comep»xKauel (1), B a110aT MepexO_UT 30Ha, C APKO-2xKeEJITOH 
ilyopecheniue B y.-(p). Wy4ax, cosepxKaulaa (5). QtoaT STOH 30HbI ynapuBaiT, 
M OCTaTOK H€CKOJbKO pa3 TMePeKPHCTANIM3OBbIBaIOT H3 9THMOBOTO cmupTa. (5) 
KPHCTAINM3yeTCA B BUC *KeJITHIX TOHKHX BOHOUHBIX Hr c T. mt. 149—151°. 

IIpu aitbHeimemM 921OMpOBaHMH XpoMaTorpadbuyecKOl KOJIOHKH CMeCbIO 
xslopotsopMa u Merpomelinoro adupa (1 : 4) B a0aT MepexoguT 30Ha, Comepxa- 
wad CyMMy MATH BemlecTB ((2), (3), (4), (6) u (7)). YnapuBasa amt0aT 20 HeGoub- 
oro OObeMa, KPHCTAaJJIM3yIOT KOMIVIeKC MATH BeulecTB. Kpuctammuueckui 
KOMIJICKC PaCTBOPAIOT MpH HarpeBaHnu B OeH3O7e uM MO Mepe OCTHIBAHHA KPH- 
cTanmusyror (2) c T. ma. 189—191°. Marounnk nocae ormeneHua (2) ynapuBaior, 
M OCTATOK paCTBOPAIOT MPU HarpeBaHHN B ITHIOBOM ClupTe. Uepe3s HecKOIbKO 
}4acoB HacTymaeT KpucTalu3alnaA (3) B PopMe MIOTHBIX CPOCTKOB MIpPH3M CT. MI. 
§145—147°. 

IlacruHalnu BbIgeiseTCA u3 MaTOUHHKa Mocae oTmemeHuaA (3). On Kpuctas- 
| u3yetca B cbopMe KOPOTKMX, ClerKa %KNTOBATHIX, Hc T. mu. 124—138°. Ma- 
(TOUHUK MOCIe KPHCTaM3alMH MacTHHalHHa yMapuBaeTCcA, OCTaTOK pacTBo- 
pserca B ocupe. IIpu crosnuu BbiNaqaior KpuCTaIbl poMOnyeckolt opMbI 
eT. ma. 240—244° (6). Jlanee marounuk pa36aBJIAeTCA TpexKpaTHbIM OObeEMOM 
Inerpoulelinoro actupa. IIpu atom Bblfeiaerch O¥eHb HeOOMbINOe KOMMUECTBO 
‘OeIbIX HTObYAaTHIX KpucTaioB (7) c T. ma. 140—144°. 
 AUccnegospanune hbypokyMapuuos. Jins Bcex cemu BellecTs, 
[BbIeJICHHBIX U3 CEMAH MacTepHaka, OMpeeeHbI OCHOBHBIC (PH3HKO-XHMUYECKHE 
‘cBOlicTBa: TemnepaTypa MaBueHua (Ha OuloKe Kocaepa), pacTBopuMoctTb, Mowe- 
/KYJIAPHbI Bec, QICEMeHTapHbIt cocTaB, (opMa KPHCTa/WIMsallun. OTH WaHHple 
JIA KaxKOro BeulecTBa IpHBeeHb! B TAO. 1. Bce BemecTBa MCCIeEAOBaHbI Ha CO- 
yep»kaHue B HHX KyMapHHOBOrO JaKTOHAa, PypaHoBorO KOJIblla, HaMIHA pas- 
‘BETBJICHHOM OOKOBOH WelH HM KOJIMYECTBA MCTOKCHJIbHBIX rpymn. Pesybtatpl 
laHalu3a MoKa3asIM, 4TO BCe BellecTBa COLep2xaT PypaHoBylO HM KyMapHHOByIO 
(TpyNMMPOBKH, U, CeOBaTebHO, OTHOCATCA K Ppynme MPpHPOAHbIX cby pokyMa- 
‘puHos. BoKopylo pasBeTBJIeCHHYl0 Wellb, CMOCOOHY!O OTULeMIATBCA MPH KUCJIOT- 
HOM PHpomuse, COMePIKUT TOKO (1) (amnepatopuy). CBoOoxHble MeTOKCHJIb- 
‘bie PpylMbl UMeIOTCA Y MATH BEeCTB, U3 HUX OMHy COMepxar: (2) (6epranten), 
MacTHHallH 4 (7); mo 2 MeToKcHula CoepxaT (3) u (5). Bemectso (1) nocue mepe- 
KPHCTaJIM3allHH 43 CMecH GeH301a — MeTposelHoro supa MW1aBUTCA pH 100— 
102°. Cocrap ero C,,H,,O, coorBpercTByeT umMmepaTopHHy. 

| Tlonyyweune anaonpousBoRHOro (1) (anmoumMnepa 
ropuua). 0,5 r (1) usomepusyerca mp 200—205° u 0,01 mm B TeyeHHe 
11 UAH, +. 124, Ne 6 1337 


| 


| 
| 
| 


5—8 mun. IIpu 210—215° u 0,001 mm BemectBo cyOumMupyetca B popme Ai PKO- 
*KeITHIX Hr. [locate nepeKpucTadlM3alMn H3 CMCCH xslopotbopM — TeTpouleH- | 
HbIi S¢tpHp BeMeCTBO MWIaBHTCA mpu 233° u umeer coctaB CgHy4O,. TonyrenHoe} 
BeU[eCTBO M10 BCeM CBOLCTBAM COOTBETCTBYyeT aJlJouMMmepaTopunHy (1). 

Tunpouans (I). 2,0 r (1) rugporusopanu cmecbio JIeMAHOM yKCYCHOH 4H) 
cepHoi KucoT mo Merogy Ulnera B corp. (1). IIpu stom nowly4eH CBOOOJHBIN 
(peHoul — (by pokyMapuH cocraBa C,,H,O, c T. na. 240—244°, HeHT HHL PO- 
BaHHbIM TO BC€EM CBOMCTBaM C KCAHTOTOKCOJIOM. | 

lomyyeuue HUTPONpOH3sBORHOTO (2) (HuTpoGe p+ 
rantreua). 4,0 r (2) pacrupator c yKcyCHOH KHCJIOTOH, 3aTeM npHOaBaaor’ 
100 mat HNOs. Cmtecn OxJlaxkaoT Hn uepe3s 20 MHH. BbIWIMBaIOT B 4 JI XOJIOJHOM | 
BOJbI. BbienuBIUMHCA MpOMLyKT OTCMAIOT, BbICYIUMBaIOT H MepeKPHCTAJJIM30O-- 
BBIBalOT H3 YKCYCHOM KucOTHI. PKemTbIe MpH3MaTHYeCKHe HPIbl HATPONPOU3sBOI- : 
Horo Oypeot mp 230° u muiaBaTca mpu 256° c pasoxeHnem. HutpompousBor-) 
Hoe (2) mo BceM CBOHCTBaM MAeHTHYHO HuTpOOepranteny. 


XaPbKOBCKHi HaydHO-HCCeAOBATeMbCKHH Ilocrynuao 
XHMHKO-DapMaueBTHYeCKHH MHCTUTYT 3 XI 1958 


HWHTHPOBAHHAA JIMNTEPATYPA 


*C. Sommer, Arch. d. Pharm., 148, 4 (1859). 4H. W. Wam Ut ky Pharm 
Meek blad., 56, 1390 (1919), °%V. Starck; Brit. J. Dermatol., 59, 40 (19474 
SEM iesanOmm ells (Soca Chin” BioltnsG. Sou (1954) a.2 Sin Ose Sion ie uu ielecsimenG me apt 
Sitady, F. Ee. Di Gangi, J. Am. Pharm. Ass. Sci. Ed., 45, 426 (1956). 8 2 i teria 
Goksordhisouiine to, Ga iC ap ono lem Chinmieaner Industria, 35, 13 (1953); ? Dispen4 
satory 1501 “(1937). SA. Ds Chil Pea, Beane Archive Pharm., 209 (1895). % H. Thy 
Miarrmcio nena, 2 Te KoaecuuKos, Mex. mpom., 6, 12 (1958). 20: eee 
p y kK, DapmMaxkoul. Mu ToKcHKo. (B meyatu), UE. Spath, H. Holzen, Ber 1 
(I9So)omme > Ei. 2 heosms, i. Bra @ ane me Coe Bel, 40 oG0> lan), 
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Jloktagn Akanemun Hayk CCCP 
1959. Tom 124, Ne 6 


BHOXHMH fl 


M. C. PESHHUEHKO, B. TM. MOWCEEBA, JI. HU. TOJIOTHOBA 
uC, E. TYKAYHHCKHA 


HEKOTOPbIE JAHHbIE OB N-KOHUEBbIX PPYMMAX 
PAMMA-PJIOBYJIAHA KPOJIMKA B HOPME H MATOJIO“MK 


(IIpedcmaseaeno axademuxom B. A. Sueeaveapdmom 22 VII 1958) 


BbIABIeHHE MpHPOMbl KOHIEBbIX Ppyn OeIKOB u JabHeliWee OMpenemeHue 
| MOCJIeLOBaTeJIbHOCTH AMHMHOKHCOTHBIX OCTATKOB B MOJHMeENTHAHbIX WenaAx 6es- 
KOBbIX MOJICKYJI ABJIACTCA BaxKHeCHLIHM NOAXOOM TIpH yCTaHOBJeHHH CTPyKTy- 
) PbI NpoTewHOB uM OTMPaBHOM TOUKOH NpH usyyeHun AMHaMMYeCcKUX (:byHKUHii Oen- 
| KOBbIX BelL€CTB KaK B HOPMe, Tak M MaTOJOrHH. 
IIpumensa metog Cenrepa (1) qua onpegenenna N-Konuespix rpynn u Meroy 
| Hlorpeso (?) quia onpegenenuna C-KOHUeBbIX Ppynn, {BOC u3 aBTOPOB HacTOAULero 
MCCIEMOBaHUA Cc corp. (®°°) onpegxenuau npupony N- wu C-amuHoKucOTHblx 
| OCTATKOB PINaHHa MUICHULbI, YTO NO3BOJIMJIO MOCTABHTb MPOrHos O KOJIMUECTBE 
Me€NTHAHbIX Wee, BXOMAWLAX B MO/eKyJYy Tuinaluna. 

B Hacrosuet paOote MbI nocTaBusin cede Wenbio ycTaHoBuTb N-KoHUeByl0 
} XapaKTepuCTHKy Y-rioOyJIMHa KPOJIMKa, NOCKOJIbKY MaTepHaJbl B OTHOLIEHHU 
} STOO BaxKHeHWIerO Oeka BeCbMa OFpaHHYeHbl, UH H3YYHTb 2¢PeKT PeHTTeHOB- 
| eKoro OOYYeHHA Ha Y-roOyHH in Vivo. 
| Tloq onbitom O6biio 6 KpomuKOB (MeHUIMIbI). Tp OMbITHBIX KpomHKa Oblwin 
| ToyBeprHuyTbl oOsyyenuto (800 r), B pe3sysbTaTe yYero y BCeX XKHBOTHbIX OBO 
KCHCTaTHPOBaHO ocTpoe pa3sBuTHe Jy¥eBOH OoesHH, COMpoBorxKatlouleeca 
| pe3kol meKonennel (1000—1500 elikomuTos B | Mi®). KpoBb Oblula B3ATa y 2KH- 
| BOTHbIX Ha 6 cyTKH Nocue OOyYeHHA. Y-rO00yJIHHOBaA (pakUWHA Oblwia BbIee- 
| Ha M3 CbIBOPOTKH MOOMbITHBIX H KOHTPOJIbHbIX 2XMBOTHBIX OCa2KCHHEM CIMPTO- 
| BOJHbIMM CMeCAMU IPH HW3KOM TemmepaType mo metogxy Kona (°). Jia nouyye- 
| HUA 2eKTpoOcdopeTuyecKH UUCTOrO Y-rioGyJHHAa BbIAeIeHHbI OeOK MOBTOPHO 
| mlepeocaxkWasicA, MW KOHTPOJIb UMCTOTHI TpenapaTa MpousBouIcCA MeTOOM 
/ alekTpotbopesa Ha arape (mo MeToquKe, pa3pa6oTaHHOH OnodpusnyecKon 
| naGopatopuelt JIennurpascKoro uHcTuTyTa mepeuBaHua KpoBn (")). Ilpose- 
| JICHHDIMi aHa/IM3 MOKa3all, YTO MOJYYeHHbI mpelapaT comepxKas He MeHee 97% 
y-rio0ysHHa. 
Or KaxOl PpylMbl 2XMBOTHHIX 6plIO NOmyueHo 10 200 mr cyxoro mpemapata 
_ y-ruio6ysiMHa, KOTOpble Obl NapaseibHO OOpadoTaHbl CNMPTOBbIM PacTBOPOM 
dropanuuTpoberso.ta. Tlosyuennbile AHHUTpOeHHANPOUSBOLHbIe Y-TOOyMHOB 
HOPMAJIDHbIX H OOJIbHBIX 2KMBOTHbIX OblJIH OLHOBPCMCHHO PHPOMU3OBaHb! BO MJ 
6 N conanHoi KuCOTHI, uM PHApOM3aTbI 9KCTParHpOBaHbl 9PHPOM NO MeTO,y, 
omucaHHomy Hamu panee (3,4). JIBe nomyuenuble tppakunn, coxeprxamne N-koH- 
'nespie JLH®-amunokucsorbl,— asdupHas u BOHOpacTBOpHMaa” — OblIN XpoMa- 
TorpadupoBaHbl Ha Oymare JIeHHHTpaycKOH MejWIeHHOH. 
Ilia xpomatorpaupoBpaHua B HacTosmel paOore ObwIM IIpHMeHeHbI TPH 
_pacrsoputensa: 1) eno, HacbitleHHbili BOLO; 2) docdaTHo-HuTpaTHblA Oydep 
-c pH 6,0; 3) cmecb Tomyoua, NupuyuHa, ITHICHXOpruApuHa ui 0,8 N NHg 
B cootuomenun 10: 10:1: 1. 

Ha pune. | mpnBezeHbl cxembl HanOoee XapakTepHbIX XpoMaTOrpaMM — 
B IuTpaTHo-cpoctbatHom Oycbepe u cenoue. 

11* {339 


Ta6Osanua 1 


®och.-uHTp. 6ydep pH 6,0 


Penon — Bora 


ue ef 

CBuzeTenb — sy jab eke: Ne CBuyetesb — sel ie ATE Bere 
HH-nponspozHoe ony nopm, | o6nya natHa || JH®-npovspoquoe | eng nopm. | o6nya. naATHa 
Tupo3HH a8) |] Chal) — I Actlap. KHCJ. Onev || Ona I @.ei7 4 
jam 0,39 | 0,38 | 0,37 II Tayram. xucn. | 0,50] 0,49] 0,50) 2 
[mHH 0,69 | — | 0,68] III CepuHH 0,63 | 0,64 | 0,63 a) 
CepHu OL72 OF 73 20) 3 IV T anus Onn | On 7 0,84 4 
AjaHuH One O74 |) Ort IV AwaHu ORSoul MOnSda im O nce 4 
AcnaparnHopas Tupo3HH 0,84 | 0,83 | 0,85] 5 

KHCJ. 0,84 | 0,84 | 0,83 V JIH3HH 0,86 | 0,83 | 0,84 5 
TayTaMuHoBaa 

KHCJI. 0,84 | 0,84 | 0,83 V 


Lludpoppie faHHble, MpeACTAaBAIOUiHe CpeHHe u3 ecATH oOMmpememe- 
Hult Ry; MATeH xpOMaTOrpaMM 4H cBHeTeIeH, mpuBeseHbl B Tad. |. 


A 6 a 


ae ne Hop. ObAYY. 


eae 


( rue, @, 920 


020 0, 


S 


Q.0uQv @, 
Oo GO" 


Puc. 1. Xpomatorpammpl atupHolt dpaxwuuA ruygpo- 
a JIH®-npowsBogublx Y-rno6y “HOB KpomHKa. 
A — wutpatxo-pociaruprit 6ypep pH 6,0; B — ge- 
How — Boa. PumckumMu u apaOcKumMu nudhpamu o60- 
3HAYeHbI MATHA Y-r0OyMHa; HOMe€pa COOTBETCTBYIOT 
HoMepaM IlsiTeH B TAO. 1. a — 9 — naTHa cBuseTe- 
nea: a — H®-ruposnn, 6 — 6uc-H®-nu3zun, 6 — 
AH®-rauyuy, e— TH®-cepnu, 0 — JH®- -ruyTa- 
MHHOBaA KHCNOTa, e — JTH®-anauun, a — TLH®- 
acnaparwHopad KucNoTAa 


Vitax, N-Konlepad xapaKTepucTuka y-rm06yiHHOB 30pOBbIX u | 
%XMBOTHBIX TIPCMCTAaBIAeTCA B CJIEMyIOWeM Buse: 


| 


Oésnyue- Fs 
N-konyeppie ocratKku | Hopma ae N-KOHIeBLIe OCTaTKH Hopma PS 
Tuposun + — Ananuy a. + | 
JIv3nu = ae ie 
JIYTAMMHOBaA KHCJ. -- + 
I nuuun — ap Acnaparunopas Kucst. + ae 
Cepuu + |- 
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Kak Buu, WI Y-ro6ysH- 
Ha HOPMaJIbHbIX 2KHBOTHbIX Xa- | 
paxtepHpr N-Konuesble rpyl- | 
Tibl, HLCHTHHUMPYyIOWMecaA Ha | 
IWHTpaTHO-ocaTHblx X pOMaTO- 
rpaMMax, OCTaTKH THPO3HHa F 
JIM3HHa HW CTOJIb KE YeTKO ON- 
peleiaemple Ha (eHOVJIbHbIX 
XPOMaTOrpaMMax OCTaTKH ac- 
aparMHOBou uw PlyTaMMHOBOr 
KHCJIOT HM cepHHa. Hasmaque 
N-KoHuWeBoro alaHHHa MOKHO 
KOHCTaTHPOBaTb TOJIbKO TyTeM 
conocTaBlleHua Ry ero H CBH- 
WeTeIA B TpeX pacTBOpHTeIAX, 
TaK KaK HW B OJ\HOM CJly4ae OH 
He IIpOABJIACTCA B BUC OTIENIb- 
HOrO MITHA, HO BCera COBMe- 
maetca c ApyrumMu JHO- 
IIPOH3BOJHbIMH. 

X pomator pamMpl JLH®-npo-| 
H3BOHbIX Y-roOyuHa rpynnsl| 
OOJIbHbIX 2KMBOTHbIX MOKA3bIBa- | 
OT, 4TO cpeqH N-KOHILeBbIX. 
OcTaTKOB Y-rl00yuHa STO 
rpyMlbl KPOMKOB OTCYTCTByeT 
JH®-tuposuH uM NoOABAAeTCSH 
HoBoe mATHO (III Ha pune. 1), 
HCHTHPHIMPOBaHHOe B_ Tpex. 
pactBoputeiax Kak JIH®-ran-} 
HH. 


| 
| 
f 
| 


OOpaujaicb kK JMTepaTypHbIM HCTOUHMKaM, NOCBALLeHHDIM KOHI€BbIM Tpyti- 
MaM Y-TIOOyJIMHa YeNOBeKa, KPOMMKAa HW [pyPHX XMBOTHBIX, HeOOXOLMMO OTMe- 
THTb, “TO Hall JaHHbIe O HaxXOKAeHMH B Y-riOoOyiuHe KponuKa N-Koutesoro 
alaHHHa COBNAaatoT C JaHHbIMH, WHTHPOBaHHbIMM Bpenuepom (8). Haxoxaenue 
HaMu N-KOHMeBbIX CepHHa, acMaparMHoBol u rayTamuHoBoli KUCMOT NOLTBep- 
waKMaeTCH TakxKe LaHHbIMM Pospupa u Cuca (°), OOnapyxXHBLUMMH B y-Tu00y1uHe 
yenoBeka N-KoneByto rlyTaMuHoByto KucloTy, u Jiao Y-6o u Moarnetiiza C), 
oOHapyKMBLUIMMH B TOM %xKe Y-rioOyMHe OCTaTKH acnaparnMHoBol un r'lyTaMHHO- 
BOM KHCJIOT. OTH Ke aBTOPbI HallIN B y-rio6yauHe Oprka N-KouteBbie cepuH, 
aJlaHHH WM acilaparMHOBy!l0 UM TlyTaMMHOBYIO KHCJOTHI. 

Takum oOpas3om, kK YeTbIpemM yxKe u3BecTHbIM N-KOHIeBbIM OCTaTKaM y-ruo06y- 
JIMHA HOPMA@JIDHBIX KPOJIMKOB, YeNOBeKa U OblKa NOOaB/IAIOTCA HeHTHHUNpO- 
BaHHbI€ HaMM B TPeX PaCTBOPHTeNAX OCTATKM THPO3HHA HM JH3HHA. 

Mutepmpetupya ormMeyennoe Hamu w3meHeHne N-Konwesoro cocraBa y-ri10- 
OyJIMHa OOJIYYCHHDIX XKMBOTHBIX MO CPaBHEHHIO CO 30POBbIMH, MOXKHO BbICKa- 
3aTb MpeANONOKeHHe, YTO HCYE3HOBECHHE KOHIUEBOFO THPO3HHA M3 NaTosoruye- 
ckoro y-rio6yiuHa ObWIO onpeyeneHo s1yueBbIMH cbakTopamu u3BHe. Takxe 
MOX%KHO MOJaraTb, YTO paspyllalolluicA THPO3HH, NOTepAB OKCHOeH3HIbHYIO 
rpynny, mepexoquT B Mpocretiimd epuBatT — aMMHOyKCyCHY!IO KUCOTY. 
OTHM MOXKHO OObACHHTS NoABeHHe MATHA JLH®-rauuuna wa Xpomarorpammax 
MaTOMOPH4eCKOrO Y-rlOOyAHHa B OTCYTCTBHE STO KOHIEBOM Fpylnbl B HOpMavb- 
HOM Y-rvio0yuHe. 

Hauiu BbIBOAbI B HEKOTOPOH Mepe No_KpenssatoTca JanHbIMu Topunp«Knu (22) 
u XenHox uw JlanuncKkon ('”). [lepppri u3 WHTHPpOBaHHbIX aBTOPOB OTMeTHJI, YTO 
MOCI€ OCBELL[CEHHA PCHTTEHOBCKHMH JydamMu mpopocrKos Cicer arietinum B Hux 
NOBbIMWaeTCA COseprKaHHe aciaparMHa uM vlyTaMHHa WM yMeHbiaeTca (Ha 50%) 
cojepxkaHHe THPO3HHAa. Bropbile v3 WHTHPOBaHHbIx aBTopos (?”) oTMeualoT, YTO 
pH WeHcTBuH yY-JlyyeH Ha PpacTBOPbl aMHHOKHCJIOT in vitro OOHapyxuBaeTcH 
paspbip C — C-cpa3eH B yrvlepoqHOH Wenu aMHHOKHCJIOT, a pH o6yyeHHH 
(eHWalaHHHa HW THPO3HHaA OTMeYaeTCA NOABMeHHe eHOa. 

HesaBucuMo OT TpakTOBKH MOJYYeHHbIX JaHHbIX (PakKT H3MCHCHHA CTPYKTy- 
Pbl Y-rOOyJIHHa XKMBOTHBIX, MOJBeprHyTbIxX BO3eHCTBHIO JyYeH C KOPOTKOM 
JJIMHOM BOJIHbI, HMe€CT HECOMHEHHbIH WHTePec. 


JleHHHrpaycKHH HCTHTYT COBeTCKOH TOproBJI Tloctynuao 
JleHHHTpayCKHi HHCTHTyT MepeIHBaHHA KPOBH 20 VII 1958 


WHTHPOBAHHAA JIHTEPATYPA 


1F, Sanger, Biochem. J., 39, 507 (1945); 40, 261 (1946). 2M. Dautrevaux, 
G. Biserte,C. R., 240, Ne 10, 1153 (1955). &M.PesHuueuko,H.MeabrTesa, 
JI. Tomotuosa, Tp. nayyn. Kondep. Bcecow3xn. Hay4Ho-Hecn. uncT. 3epHa, 35, 85 (1957). 
4H. Menaptesa, M. Pe3HuueuxkKo, Buoxumna, 23, 372 (1958), °° M. Pes uu- 
ueuxo, B.Bexcaep, A.®peuman, COopu. nayyun. Tp. Jlennurp. HHCT. CoB. Topr., 12 
(1958). © E.Cohn, L. Strong etal., J. Am. Chem. Soc., 68, 459 (1946). 7C. Ty ka- 
guHckuui, B. Mouceesa, Tes. Joka. HayyH. cecc. JleHHHrp. HHCT. NepeHB. KPOBH 
No mpo6a. neliko3a, 1, 38 (1958). ®§ M. Brenner, Chimia, 7, Ne 9, 198 (1953). 27 JRO: 
sewear, E. Smith, J. Am. Chem. Soc., 80, 256 (1958). 1° Lay Woo-Pok, W. Pol- 
glase, Canad. J. Bioch., Phys., 35, 39 (1957). “4P. Govindjee, Naturwiss, 44, 
Ne 6, 183 (1957). 12M. Xenox, E. JlIanuuckaa, JAH, 110, Nol, 125 (1956). 
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Jloxuagn Akagemunu nayr CCCP | 
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BHOXHMH Al 
Ujeu-Koppecnonyzent AH CCCP H. M. CHCAKAH u E. A. MHHYC 
O MUTOXOH]APHAJIbHbIX ®AKTOPAX, BJIMSAIOWIMX HA PJAK OJIKS | 


B mpepiyimei Hamel paOore (') paccMaTpnBaJIcCaA BOMpOCc O BJIMAHHH MHTO- 
XOHJ pHi, MOJIyYYeHHbIX W3 MeCYeHH, Ha PIMKOJIMTHYECKHE PeaKUHH PaCTBOPHMOH — 
(bpakiuu romorenata Mbnut. Murepec K nogoGHoro pola uccs1eOBaHHAM Obl BbI- 
3BaH TCM OOCTOATEJIbCTBOM, UTO (PpakUMOHMpOBaHHe FOMOFeHaTOB TKAHH Ha OT- 
JI@JIbHbIC KJICTOUHbIC JJICMEHTHI aBaslO BOSMOMKHOCTb MOJOHTH MO-HOBOMY K H3y- 
UCHHIO B3AMMOOTHOLUCHHHM OKHCJINTEIbHbIX HM TJIMKOJIMTHYCCKHX MIPOWeCCOB B- 
KJI€TKe, MOCKOJIbKY OCHOBHbIC OKHCJIMTCJIbHbIC MPOMeCcbl K€TKM COCPeOTO- 
YUCHbI B MHTOXOHPHAX, a PIMKOJIMTHYCCKHE PeaKILHH JIOKaIM30BaHbl B OCHOB- | 
HOM B paCTBOPHMOM KJIeETOUHOM (paklunn. 

Pay aBTopos, 3aHMMaIOULMXCA MOAOOHOrO pola HCCeOBaHHAMHU, NONYUMIM 
CTHMYJIMpOBaHHe MHTOXOHApuAMH TuluKOM3a pacTBOopuMoH cpaKulun (*, *), | 
Tora Kak Apyrne (4, °) HaO0Jaiu, HallpoTuB, TOPMor%KeHNe a2PpOOHOrO TAMKO- | 
J1M3a, UTO NO3BOUIAJIO HM CBASbIBaTh MCX aHH3M JeCHCTBHA MUTOXOHAPHH C MacTepoB- | 
CKHM 9(pdeKTOM. 

Jlanbueliue paOorb! B 2TOM HampaBueHnu (*, °) OOHapy2xKuJu, ITO MEY 
PIMKOMTHYECKUMM TpoleccaMH pacTBopuMol (bpakunu Hu OOaBJeHHbIMH K | 
Heli MHTOXOHAPHAMH CYLLECTBYIOT CJIOXKHbIC B3AHMOOTHOWCHHA. OxaszaJlocb, YTO- 
XapaktTep JleHCTBHA MHTOXOHAPHH (TOPMOSALLMH WIM CTHMYJIMpyIOULM) 3aBUCHT 
OT KOHICHTPalluM WOOaBJICHHbIX MUTOXOHApHi u oT cyOcTpata, MpHMeHsAeMOoro 
WIA PIMKOUUTHYeCKOH peakILHH. 

Bpwio ycTanopseno ('), YTo OombUINe KOHLCHTPaluu MHTOXOHApH, COOTBET- 
crByroulue 800—1000 mr TkaHu, OKa3bIBalOT TOPMOsHAIee WeHCTBHe Ha TIHKO- 
JIM3, a Masible, cooTBetcTByloujve 5O0—300 mr tTkaHu,— cTuMyupyroulee, 
IIpH4eM BJIMAHHE MUTOXOHAPHH Ha PIMKOIM3 OKa3bIBaeTCA OJMHAKOBO BbIpaxKeH- 
HbIM B a9pOOHbIX H aHAaIPOOHbIX YCJIOBHAX. 

O6uapyxuOcb, YTO TOPMO3AIee WeHCTBHe MHTOXOHApul MposABAReTCcA Ha 
cTaqHu Mexky r110K030-6-cboccbaToM 4 rekcosoluctpocdaToM, a CTHMysIupyloulee— 
mocie cTaluu oOpas0BpaHua reKkco30,udocdata. 

O6a 2TH (bakTOpa — TOPMO3ALLM u CTHMYJMpyIOULHi,— OKa3a/IuCb TepMo- 
aOwibHbiMu. IIpeqBpapuTeibHad uHKyOalluA MHTOXOHApHi mpn 37° B TeyeHne 
30 MHH. H€ H3MCHAJIa AKTHBHOCTH HU OLHOFO, HH Apyroro cbakTopa. 

B Jambuehinet paOore Obiin NpeANPHHATHI NONBITKH pa3leUTb 9TH WBa (PaKTO- 
pa. OMbiITbl C pa3spyliaioulMMH MHTOXOHApHasbuylo CTpyKTypy aresTaMu — 
TaKMMM, Kak JMIHTOHHH WIM Je30KCHXO/aT HaTpHA — He MOI ObITb HCHOUIb- 
30BaHbl B aHHOM CJly4ae, Tak Kak 00a 9TH areHTa OKa3bIBasIH HHAKTHBUPYtoUlee 
WeHicrB ue Ha (epMenTbI PinKkoH3a. IlostoMy ia paspyulenusd CTpyKTypbI MUTO- 
XOHAPHH HaMM MpHMeHAJIOCb MHOFOKpaTHOe 3aMOpaxKUBaHHe HM OTTanBaHHe MIpe- 
mapaTa MMTOXOHApHH, cycnesqupopanHoro B H,O uau B0,25 M pacrsope 
Caxapo3bl. Kak B TOM, Tak HB pyro Cirydae CTemeHb TOPMOSAMLero MW CTHMYJIMpy- 
joulero JeUCTBHA TaKMX CYCNeH3HH MHTOXOHApHl Ha PMuKOM3 MOUTH He MeHSA- 
Nach. CilefoBaTesbHO, BJIMAHHe Kak CTHMYJIMpytollero, Tak HM TOpMo3sulero 
PIMKOJIMS MUTOXOKAPHAbHbIX PakTOPOB COBEPIIeEHHO He 8aBUCHT OT CTPyKTyPpbl 
MHTOXOHJpun. 

Jip MOBTOpHOM WeHTpHyrupoBaHuu BOMHBIX WIM CaXapo3HbIX cycreH- 
SHM MHTOXOHAPHM, NOABEprHyTbIX 3aMOpaxKuUBaHHIO U OTTauBaHHto, pu 10 000— 
12000 g wenrpudpyrar He oOnapy2KuBaer HuKaKoro JelicTBuA Ha riuKONNG. 
O6a thaxtopa ocraiorca B OCaKe paspylIeHHbIX MHTOXOHJpun. 

B nocseqyroulux OMbITax CcTuMyJMpytouLnit (bakTOP yJlalocb H3BJIeUb u3 pa3- 


PYHICHHDIX 3aMOpaxKUBaHUeM HM OTTAMBAHHEM MUTOXOHKAPHH pu cycnensupoBa- 
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Huu WpemapaTa MHTOXOHJpHH B ComeBoM pactBope (1 M NaCl). Topmossiuas 
TIMKOJIM3 AKTHBHOCTb IPH 3TOM OCTaBaslaCb CBA3aHHOLi C OCaKOM 


Kak Y2KE VKa3bIBaJlOCb, JIA NpOxABJICHHA TOPMO3AMLErO PINKOJIH3 JLeHCTBUA 


' MHTOXOHApHH TpeOyerca Oombuaa ux KOHUCHTPalluA. STO OOCTOATEMLCTBO Ha- 
BelO Ha MBICJIb O BO3MOXHOH MOKaIN3alluM TOpMossAlero (pakTopa B Oosee 
MEIKUX, YEM MATOXOHAPHH, Tpanyax, HaXxOAUMxcA B BHe MpHMecH B Mpena- 
pate MuToxonspuk. Jia mpopepku sToro npexnooxKeHUA BLIACHUOCh BAUAHHE 


Ha MIMKOJIMTHYCCKY!IO AKTHBHOCTb MHKPOCOMHOH dpaklnu, ocarkaemoli pu 


25000 g, a Taxxe paKuwun «1erKux PpaHyJl>, KOTOpad NoyYasach CeLyIOULHM 


o0pa3soM. OcHopHas (ppakinA MUTOXOHApHli ocaxmanach WeHTpudyrupopanu- 
‘EM rOMOreHaTa MeyeHU, — Mocue ya- 


JICHHA W383 Hero Aep, KJIETOK HW KJe- Taoauna 1 


TOU HbIX OOJIOMKOB, See IDL 5000 gu ConoctaBuleHHe crenenu NOMaBJICHHA PIMKOH3Aa 
MPOMbIBaJlacb 0,25M PpacTBOpoM caxa- pasHbIMH (pakuMamu MHTOXOHAPHH WH MUKPOco- 
posbl. Dra (ppakunsa B JlaslbHeHLIeM MaMH C COfepkauHeM Oe/lKa B STHX PpakIHAX 
HMCHOBaslacb OCHOBHOH. Lextpudy- 


Tat, nosyuenupili nocne ocaxnenus Tonarste- nme Gea 
OCHOBHOH (paktlun, Wenrpudyrupo- Hopf eaveMnic He nen 
Baca mpu 11000 g; nonyyennnili Opaeuay s ee Ma eynietere 
ocallOK TIpOMBIBaJICA HM WMeHOBaJICA mee it 
| serkoH dpakiuen. 
Pe3yabTarbl OMHOTO W3 ONbITOB NO ~~ Llewm1e MuToxonyzpuu 39 7,9 
BUIMAHMIO TMOJYYeHHEIX paKkunit wa Jlerkaa paxuna 37 2,0 
TIMKOM3 MpyBeleHbl B Tau. 1. woes @paknnn 9 62 
YK PpOCOMBI 3 Sql 


Kak BuHO u3 TaGu. 1, TopMosauaxn 
PIMKONH3 AKTHBHOCTb Cocpeqorouena SAR At (ae Nene ne een ARE 
B OCHOBHOMB Jlerkoli Ppakuun. JLoOas- ueHTpaunu, coorTBercrByiomelt 1 r neyeHu. 
JIeHHe STOH PpakUHUB KOHUeHTPallun, 
cooTBercTBylouleH 1000 mr TKaHM Me4YeHH, OKAa3bIBaeT Ha TIMKOJIM3 TaKOe xe 


_“MevictBue, Kak H Ie/bIC MHTOXOHAPHU, MOJyYeHHbIe H3 TOO Ke KOJMYECTBA 


TKaHH. Orcioga clelyer, YTO TOPMOSALLee NEHCTBHE MHTOXOHApHi, No-Bu.MMOMy, 
‘(OCYHLECTBJIA€TCA B OCHOBHOM 3a CueT JIErKOM (pakWuu, KOTOPaA COCTaB/AeT 


-okono 25% or dpakinun WerbixX MHTOXOHApHH. OuepnyHo, He3HadHTeJIbHbIM 
-cOfep2kaHveM ITOH pakiun HW OOBACHACTCA HeEOOXOAMMOCTH OOJIbUIMX KOHILCH- 


Tpallul MHTOXOHApHH IIA MpOABeHHA UX TOPMOSALMLeH AKTHBHOCTH. 
OcHoBHad (pakUMA MHTOXOHAPHH B OOJIbUIMHCTBE ONbITOB COBCCEM He HMeeT 


-TOPMOSALLeH AKTHBHOCTH HH OOslafaeT elO B MeHbIWel CTemeHH, YeM JIerKad 
<ppaklluA, XOTA KOMMYeCTBO GeKa B ITOH PpakWun B CpesHeM B 3 pasa Oovbule, 


‘4eM B JlerKOH dpakunu. 

Muxkpocomuyas (Ppakllws COBCeM HE OKaSbIBaeT TOPMOBALLErO BAHAHHA Ha PLA 
KOJIN3. 

TakuM o0Opa30M, MOXHO CUHTaTb YCTaHOBJICHHBIM, YTO 064 MUTOXOHApPHaib- 
HbIX (PakTOPa TEPMOAOVJIbHbI HM UX AKTHBHOCTb HE 3aBUCHT OT CTPYKTy pbl MHTO- 
XoHApuh. Crumysiupytoulul PakTop y4aeTCA u3BJIedb 3 PaspyUIeHHbIX 3aMopa- 
XKMBaHHeM UH OTTAHBaHHeCM MHTOXOH]APHH, a AKTHBHOCTb, TOPMOSAlI\aA PJIMKO- 
M3, OKa3bIBaeTCA JOKasIH30BaHHOl B OCHOBHOM B JIerKol PpakWuu MMTOXOHApHH. 

Vurepec laibHeHiiux uccCieloBaHHi MO BbIACHeCHHIO IIpHpOAbI H MeXaHH3Ma 
J\eHCTBHA MHTOXOHApHi Ha TuIMKOIH3, OCOOCHHO MX TOPMO3AerO BJIMAHHA, 
OMPeMeACTCH Ba2XKHOCTbIO MOHCKOB CCTECTBEHHBIX, BHYTPHKJI€TOUHbIX HHPHOUTO- 
pOB rIMKOJIN3a, C KOTOPHIMH, BOSMOXKHO, CBA3aHa PeryJ ALMA COOTHOLICHHH OKH- 


CIUTCIbHbIX — PIMKOJIMNTHUCCKHX II pOWeCccoB B KJICTKE. 
IlocrynHs10 
DIE XMI OSS 
LWMTHPOBAHHAS JIMTEPATYPA ; 
1H. M.Cucaxanu, E. A. Ilunye, Buoxumus, 23, 904 (1958) eee Ave Galeariatal, 
=). Saosin eed e'r,. eNaturwiss. 43837691956). 8 H Tiedemann, Bo ten; 
Biochem. biophys. acta, 27, 656 (1958). 4A.C.Aisenberg, B. Reina f 
7. R. Potter, J. Biol. Chem., 224, 1099-1957). ° A.C. Aisenberg, eR AP Ot 
mer J eBicl-chem., 22472115 (1957). BE. J. Schneider, WG iia tie ey By 6 le 
ka, L. Venker, Naturwiss., 44, 446 (1957). 
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BHOXHMHA 
C. M. CTPEMKOB 


WCCJIEROBAHHE AHrHAPHAOB ®PYKTO3SbI BETETATHBHbIXx 
OPFAHOB HELIANTHUS TUBEROSUS L. 


(I1pedcmaeaeno axademuxom A. H. Onapureim 3 XI 1958) 


VispecTHo, 4YTO B HEKOTOPbIX paCcTeHHAX COepxKaTcA HH3KOMOJIEKY JA pHBIC 
(bpyKTosaHbl — 2u- wu TpudppyKTosanpl (’). | 

JluppyktTosaubl B Bue aHruApusoAuppykTosaHos Obwin BbIemenb!l J>KeKCO- 
HOM (2) 43 KHCJIOTHOFO FHApOM3aTa HHY/IMHA; pH 9TOM ObIM H30/IMPOBaHbl TPH 
W3OMePHbIX coequHeHuA: I —c yfenbHbIM BpaujeHHem +27,0°; I] —c yfemb- 
HbIM BpauleHuem +13,8°, II] —c yyenbHbiM BpauleHuem -+135,6°. | 

K MpHpoyHbIM HepeyWHpyrOulHM uMdpyKTOsaHaM OTHOCHTCH BeLLeCTBO 
C YeJIbHbIM BpalieHuem +53,9°, BpiqenenHoe L1m06axom (*) u3 KmyOHeH ToNH 
HaMOypa; cuHucTpuH A c yjedbHbIM BpauleHveM —25,3°, BbIqeneHHbI LL n10- 
6axom u Myopcretimom (*) u3 ayKoBuub! Scilla maritima L., u anmuyMuHosud, 
BbI,eeHHbIM Hamu (°) u3 ayKoBuy Allium sewerzowi Rgl. | 

Penyuupyloulmi Juppyktosan c yieibHbiM BpatjeHnem —34,1° nomyuen 
Moresem (°) mpH TepMHUeCKOM pa3JIO*KeHHH UHYJIMHA B MpHCyTCTBHH riMWepu- 
Ha. Ilasyp u Topyou (’) nonyynau pH HeNOMHOM rHApomuse HHYIMHa HHYJO- 
6no3y C YeIbHbIM BPalleHueM —32,5°. OfHako cTpoeHHe peNyuupyiollux Wu 
(PpyKTO3aHOB HCCIeOBaTeAMH He OblO yCTaHOBJIeHO. 

K MpHpomHbIM peyuupylouluM udpyKTosaHaM OTHOCHTCH corgqMaHo3sa 
C yJ@/IbHbIM BpalleHuem —16,4°, BbIqeneHHad Hamu u3 KOpHel Eremurus sog- 
dianus Rgl. (°). 

TpudpykTosaubl, 10-BHHMOMY, ABJIAIOTCA MaJlOpaCpocTpaHeHHbIMH B MIpPH- 
pole Coe]MHCHHAMH, Tak Kak B HaCTOALLee BPeMA B JIMTepaType ONUCAHb!I TOJIbKO 
TpM TpudpykTosana. OAM H3 HUX, C YJebHbIM BpalleHuemM —29,6°, nonyyeH 
IIuxrs (°) mpu HarpeBaHHw HHYJIMHa C TuIMMepHHOM; JBa Apyrux sABIAIOTCA 
MPHPOAHbIMM COeAHHEHHAMH. TpudpykTo3aH Cc y@IbHbIM BpalleHnem —43,9° 
BbILeeH TyJIbMaHcom (°) u3 p2xkaHOH MyKH; TpHPpyKTO3aH MOMMPOHTHH C yeub- 
HBIM BpallleHnem —53,3° BbimeieH Hamu (°) u3 KopHeBnu Polygonatum sewer- 
zowi Rel. 

Hexoroppie @pykTosaubl Obi OOHAapy2KeHbI B BereTaTHBHbIX OpraHax pa- 
crenuH. pace u Byx ('°) Halu B AMCTbAX WMKOPHA HEKOTOPOe KOHUeCTBO 
WHyJiuHa, a Koon ("), u3yuasd cocTaB yrieBoHOro KOMMIeKCa BereTaTHBHbIX 
OpraHoB TonmMHaMOypa, KOHCTaTHpOBa OOpasoBaHue HHYHHa B UepeliKe NCTA. 
Teqouys ("”), 1puMeHuB Metro xpomatorpadun Ha Oymare, oOHapyKn B cTeOule 
TONMHaMOypa OKONO AecATH (PpyKTO3aHOB, OMHAKO M3 BeFeTaTHBHbIX OpraHoB 
pacTeHul (bpykTO3aHbI He BbILeAIMCh HM He HCCeOBaUCh. 

IIpumenus MeToy 1po6Ho 2kcTpakuuu CHUpTOM pa3zMUHON KOHILeHTpallun, 
MBI BEIM W3 APCBECHHbI HWXKHEH YaCTH cTeOA TOMMHAMOypa [Ba PpyKTO- 
3aHa — PeAyMpyIoWwnh AudpykrosaH uw TpudpyKTosau. 

uppykTosaH BbIeNeH SKCTpakHel ropsunm 90° CNMPTOM B IIpHcyTCTBUR 
yriekucoro Oapusx; TpudpyKTosaH Bbifenen 80° cnuptom. Ornenenne COIyT- 
CTBYIOWNX CaxXapOB M OYMCTKa TpemapaToB NpousBexeHbI xpomMaTorpapuyecks 
Ha KOMOHKC aKTHBMPOBaHHOLO yrvid MOA AaBseHHeM: AupyKTO3aH BQIIOUpOBa/ICA 


43 KOJIOHKH BOLOK, Tpudpyktosan — 5% cnupTom. 
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lia aleruinpopanua @pyKTosanos 2 r BeulectBa cmetuBasucp c 10 mn yK- 
cycHoro aHruypuza u 20 Mi cyxoro nupuzuna. Metunospie adpuppl (bpyKTO3aHOB 
NOWYYEHbI MCTHMPOBAaHHEM alleTaToB 10 MeTogy Xeyopsca (1) qumernscymbda- 
TOM MH MOJHCTBIM METHJIOM B IIPHCyTCTBMM OKUCH CepeOpa. OuncTKa 3*upoB Mpo- 
U3BONHNAaCh MepeocarkeHHeM NeTpoMelHbIM SPHpOM U3 OeH3O0BOrO pacTBOpa 
alleTaTOB H XJOpodopMoBoro pacTBOpa — MeTHJOBbIX S*upoB. 
udpyktTosaH — BelecTBO 2%Ke/ITOBaTOrO WBeTa, pacTBOpHMOe B ropsyem 
CHMpTe, OHO BOCCTaHaBJIMBaeT PeIMHTOBY 2KHAKOCTb, eFo pelylupyloulad cio- 
coOuocth 42%, c Zpoxxamun — Opognt. Ommupwyeckad copmysia CyHo.0,,. 
TpudpyktTosan — BelleCTBO 2KeITOBaTOrO UBeTa, PpaCTBOPHMOEe B ropauem 
(80—82°) cnupte, He peylupyer, c ApoxxKamu we GpoguT. Imnupwueckasa 
topmysia CygH3 O15. 
aaa CBOHCTBa pyKTO3aHOB HM UX MPOuSBOAHbIX MpeACTaBNeHbI B 
Taos. 1. 


Ta6amuna 1 


Dudpykto3an Tpud@pyktTosaH 

Y jesbHOe BpallleHve B Boge mpu 20° —26,3° -—22,3° 
Tugponusyemoctb 1N H,SOq4 mpu 20°, mun. 136 169 
Auetat 

[a]? B xslopodopme +14,2° + 8,5° 

Mow. Bec KpHockonuyecKkH B GeH30uIe 658 930 

Coyepsxanue CHsCO, % 50,2 47,9 

UYncso CHsCO-rpynn 8 10 
Metyaopniit adbup 

[a] B xslopodopme —35 ,47 36,35 

Mon. Bec KpHockonuyecki B 6eH30VIe 445 620 

ComepxxanHe OCHs, % . uy AGH) 49,11 

Uucno OCHs-rpynn 8 10 


Jia ycTaHOBJIeHHA CTpOeHHA CPPyKTO3aHOB MeTHJIOBbIe SPUpbI MOCMeAHUX 
rHApomuso0paliuch 1% CHHpTOBbIM PaCTBOPOM ILaBeJIeBOH KUCJIOTbI Ha BOAAHOH 
OaHe B TeyeHve 12 yac., a MeTHJIOBLIN adup peyuupyrousero AndpykTo3ana 


mocne YrHipoiu3a WaBesleBoH KHCJIOTOH ONOJIHHTEIbHO THAPOJH3OBAaJICA 


0,25%-M paCTBOpOM COJAHOM KHCOTbI Ha BOAAHOM Sane (mpu 80°) B TeyeHHe 


2 uac. AIA OTULeNIeCHHA MCTOKCHIbHOM rpynnpl oT C2-aToma. 


PasyeneHne MpoOxyKTOB THApoOM3a MeTHJIOBbIX 9PHPOB pyKTO3aHOB IIpo- 
U3BORu0Cb 10 cnocoédy Bena u Tlanpmep ('*), BuqousMeHeHHomy LLl1106ax0m 


v4 Temem (1°), na KomoHKe cusuKareia. II[ponykTbl rH polu3a MeTHJIOBbIX 3DuH- 


poB dpykKTo3aHoB B KOMMYeCTBeE OKONO 1,5 Fr pacTBOpAuCb BO MJ TONyoONa 
BHOCHJIHCb B KOJOHKY CusluKareiA. IIposBeHHe KOJIOHKH MpOu3BOAKOCb Mep- 
BOHaYaJIbHO TOyONOM, comepxKautuM 0,33% sTaHOa,— WIA SJOMPOBaHHA Te- 


-TpaMeTusIpyKTo3; 3aTeM xslopotopMom, cofsepxaljuM 5% H-OyTaHola,— AA 


QJKOHPOBaHHA TPHMeTHJI@pyKTOs. 
Ta6Omunua 2 


OcHOBHbIe NOKa3aTeJIH MpOAYKTOB THAPONH3a MeTHJIOBLIX SPHPOB HW PpyKTOSaHOB 


Tuppyk- | TpubpyK- Tubpyk- | Tpudpyx- 
TO3aH TO3aH TO3aH TO3aH 
I mpakxuna — 1, 3, 4, 6-rerpamerudpyktosa II bpaxuua — 3, 4, 6-TpumetHsppykTo3a ' 
a 1,4530| 1,4516]} 2 y 1,4624| 1, 4660 
Rg 1,0 {E01 Rg 0,85 0,86 
[a]? B Boze 986 |639,4 [a] B Bone 4387,9 |+37,6 
Penykuna, % aya), 58,3 Penykuna, % 50,2 49,8 
Conep»kanne OCHs- CoygepxxaHve OCH3-rpynn, i ya 
rpynn, % 52,68 GyAniits; % 41,78 GAC TD 
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Takum o6pa3om OblIN NowyyeHbI WBe PpakWun MpoAyKTOB uApOMH3a MeTH- 
JIOBLIX 3pHpOB CpyKTO3aHOB, OCHOBHbI€C KOHCTaHTbl KOTOPbIX MpeACTaBJIeHbl 
B TaOl. 2. 

CoorHomeHHe MeTHJIpyKTO3 B MeTHIOBOM acpupe AupyKTosana 692 : 658, 
WIM TIpaH mepecuere Ha *pyKTosy |: |. 

Ha ocHoBaHun MOMyYeHHBIX MpOLyKTOB ruApomusa MeTMJIOBOrO apupa AH- — 
(bpykKTosaHa CTpoeHne MoceqHero MpeAcTaBAeTCA B CeEMyIOULeM Buse: 


CH,OH CH, 
é Wee 
| HO-¢-H H0.¢ OH 
u.¢.on H-C OH) 
pts io | 
dH,01 du,011 ) 


CBA3b M@KAy PpyKTOSHbIMH OCTATKAaMH OCYLIeCTBJIAeTCA TIpH NMocpeycTBe 
1 : 2 cpa3u; HalMune MceBOKapOOHHJIbHOM Tpynnbl B MOseKyse AHbpykTosaHa 
OOycOBIMBaeT eFO PeAyUMpy!Ouly!o cMmocoOHOCTD. 

Merusosplit apup TpudppykTosava mpu rugpouuse Aaet 1,3,4,6-rerpamerui- 
dpyxtosy u 3,4,6-TpumernsdpyKTosy B BecOBOM cooTHomeHHH 506 : 962 nM 
B Tlepecuete Ha (pyKTos3y |: 2. | 

Ha ocHoBaHHu NOJyYeHHBIX MpOAyKTOB FHApoONu3a MeTHOBOrO S*upa TPu- 
(ppyKTo3aHa CTpoeHHe MocMeAHerO MOMKHO TIpeACTaBHTb B CJIeYIOULeM Buse: 


CH,0H O——CH,2 O——CH 
| | SS 
| | | 
| HO-C-H | HO-C-H HO-C-H 
O I | O | 
H-C:OH | H-C-OH H-C-OH 
| | | 
—C-H —C:-H ——CH 
| | | 
CH,0H CH2,0H CH,OH 


Tak Kak TpudpyKTo3aH He peylupyeT, TO KOHCUHBIM PpyKTOSHbIi OCTATOK 
HO COJepxKUT NCeBLOKAPOOHWJIbHOH TpynnMbl, KOTOPaA UCKIOUAeTCH, BEPOATHO, 
oOpa3s0BaHHeM BHYTPeHHero aHlupusla. 


YJIbAHOBCKHM CeIbCKOXO3AHCTBEHHHIIt TloctynHu10 
WHCTHTyT 28 X 1957 


UMTHPOBAHHAA JIMTEPATYPA 


~C Wehmer, - Die Pilanzenstofie, 1—3, 19311935. 2 Rv Jaekso ny Ee 
Mic-D.ona lid, Bure Stands J. Res:, 5, 1151 (1930): 6, 709: (1931). 2. S © hel wbiateshs 
H. Koop, Lieb. Ann. 504, 19 (1933). *H. Schlubach, W. Flérsheim, Ber., 62; 
1491 (1929), *&C. M. Crpemxos, )KOX, 9, Ne 21, 1990 (1930). 6 Ee Veorsrerle 
Ber.,, 627-2980 (1929).. * T. Pazur, A. Gordon, J. Am: Chem. Soc., 75; 64581 90am 
S A.Pictet,H. Vogel, Helv. chim. Acta, 11,215 (1928). “® 1.Ti11)m ans, Zs: Unters 
Lebensmittel, 56, 26 (1928). 3 V. Grafe, V. Vouk, Biochem. Zs, 43, 424 (1912); 
47, 320 (1912)-"66; 249 (1913). 2 MO NiC olin, C. R166, 224101018)2 179,01 feb (1924). 
2 R: © De'don die, CC; “Buyer y, “CSSR., 2319790. (1950)F ee Wao me 
H. Streit ght, Helv: chim: Acta, 15,609: (1932) 7 44 De Brel ls AvoParitimen ee 
Chem Soc. ; 1949,°2522. 2° HoSchlubatc h, A. Brees ch, Meieb Ann, 572, 114 (1951). 
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BHOXHMHA 


A. H. WYJIBMHHA wu TI. B. APAHACbEB 


O KATAJIASHOM TIPOLLECCE 
(ITpedcmaeneno axademuxom A. JI. Kypcanoeum 25 X 1958) 


IIpu KaTaa3HoM mpowecce, kak ObWIO MOKa3aHO pauee ('), OOpa3yercsa B Ka- 


ueCTBe TIPOMexKYTOYHOTO MpOAyKTa peak BbICLIAA MepeKucb Bosopoa. Cy- 
ULeCTBOBaHHe BO BPeMeHH STOO MpOMeExYyTOUHOrO MposkykKTa oOKHO NoOLIH- 


~HATbCH 3aKOHAM CTalLHuOHAPHOCTH. SANG) BCWLeCCTBO JIOJI2KHO BO3SHHKATb, HaKallJu- 


BaTbCA JO MAKCHMAaJIbHOH KOHICHTPaluv U 3aTeM K KOHILY KaTaJla3HOro Mpollec- 


€a vcue3aTb. Bpema, CooTBercTBYyIOWlee MaKCHMAaJIbHOMY HAKOMVJICHHIO BbICLIeH 
“TlepeKucu BOLOposa, MOJKHO 3aBHCeTb TOJIbKO OT KOHILEHTPallMH MepeKHCH BO- 


jmopona. 
Hcxoqa v3 npelioxwKeHHOH HaMM CXe€MbI KaTasla3Horo mportecca ('), MoxHO 
NONYYHTb 3aBHCHMOCTb KOHICHTpalluuH OOpasyloulelica BBICIUel MepeKUCH BO- 


Aopoxa X4 OT KOHLWEHTPalluu CBOOOAHOH KaTasa3bi F uw OT KOHIEHTpalluu Mepe- 


KuCH BOMopowa S B Buse 
X, ~ A S(1 — emhiksFt/he), (1) 


Ha ocHope 3TOH »#e CXeMBI Ipomwecca MOXKHO BbIBCCTH 3ABHCHMOCTb KOHILCH- 


-Tpatiuu cBoOoxHoro dbepmenta F oT oOuleH KOHWeHTpalun dbepMenta Fy H KOH- 
weHTpalun cyOcrpata S: . 


nd ne @) 


Tloncrapaasa (2) B (1), nowyduM 3aBHCHMOCTb KOHILeHTpallun OOpasyrouleica 
TIpu KaTasla3HoM Tpolecce BbICIIeH NepeKucHu BOLoposa X4 OT OOULeH KOHWEHTpa- 
uuu cbepmMenta Fy H KOHWEHTpallun cyOcrpata S: 


hy 
Fea 8 
k kyk poahad 
Kai poh BASED ATR 3 ee tht (3) 
é EE Sees 


rue ki, ke, ks, ka u ks — KOHCTAHTbI CKOPOCTeH COOTBETCTBYIOINNX PeakUMi. 
Anamu3 NoKa3biBaeT, TO (yHKNA (3) HMeeT MAKCHMYM IPH MOJIOAKMTCJIbHOM 


Yi BelleCTBeEHHOM 3HaueHun S. TakuM o6pa30M, KOHICHTpalluA BbICIIeH MepeKuU- 


cu BOOposa, OOpasyroulelica Mpu KaTalla3sHOM Mpotlecce, MaKCHMAaJIbHa MPH 


| ONpeeeCHHOH KOHUeHTpalluu MepeKuCcu BOMOpOsa. 


Llenbio HacTosmel pa6oTbl OblWwIO H83yYHTb 9KCIEPHMEHTAIbHO HM TeOpeTHUCC- 
KU 3aBUCHMOCTb KOHIeHTpalluu OOpasyioulelcA Mp KaTala3HOM MPOllecce BbIC- 


wei nepekucn Bowopoya oT KOHWeHTpalun cyOcrpata H2Oz. 


Hamu Obwia u3MepeHa KHHETHKA KaTaJla3HOro Mpolecca MPH OMHOM MOCTOAH- 


)} HOH KOHWeHTpallun KaTasa3sbl (4y/Ms1) WH MepeMeHHOH KOHILCHTpallHH MepeCKHCH 


Bonopoya (0,005—0,650 moa/a). Temmeparypa onbira Oblia NocTOAHHaA H paBHa 
4347 


20,00-+-0,05°. PacrBopbl mepekucu Bosopoa UM KaTavlasbl TOTOBHJIHCb Ha docar- 
Hom Oyepe 2/,, M, pH 6,8. Onpenenenne BpicieH mepekucu BOAOpona pou3- 
BOMMIOCh M10 OMMcaHHOMy paHee merojly (7). ; 

Ha puc. | mpupegeHbl aHHble 10 HaKOMJICHHIO BBICIICH MepCKHCH Bowopoya, 
OMpewesIeHHEIe Ha OCHOBE SKCIePHMeCHTAJIbHbIX KMHETHYCCKUX KPHBbIX S (t). 
Kak BHO u3 puc. 1, KOMMeNTpalluaA OOpasyloulelica Mpu KaTamasHOM ITPOLec- 
ce BBICIUIeH MepeKUCH BOLOPOa CYUeCTBEHHO 3aBHCHT OT KOHICHTPalun cyOcTpa- 
ta HeOs. ; y 

Ha puc. 2 mpescraBeHbl 3aBMCHMOCTb MaKCHMaJIbHOM KOHIeHTPallun OOPa 
ByIOUeHCA IIpH KaTala3HOM Mpollecce BbICLIeH MepeKUCH BOOPoa OT KOHILCHTpa- 


MMONfN | 
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Puc. 1. SapHcumMocTb KOHWeHTpauuu oOpa- Puc. 2. 3aBHCHMOCTb MaKCHMaJIbHOH 
3YIOWULEHCA IIpH KaTaJla3HOM TIpolecce BBIC- KOHICHTPallHu OOpasylomlelica MpH Ka- 
mel mepekucH Boszopoga HeOa oT BpemeHH. TaJla3HOM Mpowecce BbIclueH MepeKHcH 
Koxnuentpauua H2O2 (B Mowax Ha JIMTp): Bogopoga HeOa OT coorBeTcTBy1omlen 
i= 0,004, 2—U0PS, G—O0R), d= KOHUeHTpalnu cy6cTtpata HeOs 
0,100, 5 — 0,205, 6 — 0,270, 7 — 0,320 
WHH TWepeKucu Boyopogza. MaKkcuMyM Ha KpHBOH Cy,0o, — Cu,o, COOTBETCTBYeT 


0,15 Mon/n HeOz. Takum o6pa3oMm, 9KCMepHMeHTAaJIbHbIe JaHHbIe XOPOLWO corla- 
CylOTCA C TEOPeTHYCCKHUMU ORKULAHHAMH. 

Heo6OxoXHMO OTMETHTb, UTO aHaJIOrMYHaA 34BHCHMOCTb KOHILCHTPallHu BbIC- 
wieH MepeKuCH BOJOPOMa OT KOHILEHTPallMH NepeKuCH BOMOoposa HaOsIOMaercs# 
pu PoTOXuMu4yecKOM pacnase Mepekucu BoOposa (7,3). ITO MOxKHO paccMaTpH- 
BaTb KaK YKa3aHHE Ha CYIeCTBEHHOe CXOJCTBO (PepMeHTATUBHOrO (KaTala3HOro) 
MH (OTOXHMHYeCKOrO MpoweccoB paclala nepeKucu BoOopora. | 

IIpeycraBs1alo MHTepec CPaBHUTb XapaKTep 3aBHCHMOCTH CKOpOCTH KaTaa3- 
HOrO Mpowecca HM HaKOMJICHHA BbICUIel MepeKucH BOMOpOsa OT KOHIMLeHTpalun 
MepeKHCH BOXOposa. SaBUCHMOCTb CKOPOCTH pa3/IOKeHHA MepeKucH BOLOpoLa 
KaTaa3ou oT Fo u S Ha OCHOBaHHH MpeWIOKeHHOM CXeMbI KaTaa3HOrO Mporec- 
Ca JOJIKHAa HMeTb BU 


ose 

v = 2k,S 2 
{ono | 

kg ky | 


Ha puc. 3 MpeAcTaBIeHa 3aBHCHMOCTb HavaJIbHOM CKOPOCTM KaTasla3HOrO 
mpotlecca, HaueHHOH rpacduyeckum AuddepenuupoBaHHeM, OT HavabHO KOH- 
leHTpalluu cyOcrpata H,O2. W3 puc. 3 BugqHo, uTo CKOPOCTb KaTaJla3HOro po- 
aes ACHCTBUTCJIbHO 3aBUCHT OT KOHILCHTPalluu CyOcTpata COracHo OKUaHHAM 

wu. 

Ha ocuopanuu MpunsAToit CxeMbl MexaHu3Ma KaTasla3Horo mpomecca cexqyer 


Wonarath, YTO OWKEH CYMIeCTBOBATh TMapa/eIM3M MeXKLy 3aBHCHMOCTbIO 
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CKOPOCTH KaTala3HOrO Mpolecca OT KOHIeHTpalluu CyOcrpata Hu 3aBHCHMOCTbIO 
KOHICHTPallHH BbICIEH MepeKuCH BOLOposa, oOpasyioulelica mpu 2TOM mporec- 
ce, OT KOHWeHTpallun cyOcrpata. Ha puc. 4 npuBeyena 3aBMCHMOCTb MaKCHMalIb- 
HOM KOHIeHTpalluH BLICWIeH MepeKucu BOLOpora, oOpa3yroulelica pH KaTasa3- 
HOM IIpolecce, OT HavaJIbHOH KOHIeHTpallnu cy6crpata H2Oe. Buyex oruerun- 
BbIH Mapaelu3M KPHBbIX puc. 3 u 4. 
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Puce. 3. 3apucumocTh HayabHoti ckopocth Puce. 4. SaBHcHMocTb MaKCHMaJIbHOH 
KaTaNla3HOrO Mpolecca OT HavaJIbHOH KOH- KOHILCHTPaIlLHH BbICWUIeH MepeKHCH BOJO- 
WenTpawuu cy6ctpata H2Os poma, oOpasyrouelica mpH KaTaslasHOM 
Tpowecce, OT HavaIbHOH KOHICHTpPallHu 

cy6ctpata HeO2 


IIpupefeHHble SKCIEPpHMeHTaJIbHbIe JaHHble O 3aBHCHMOCTH CKOpOCcTH KaTa- 
Jla3Horo Mpolecca HW KOHILEHTPallHN BbICIIeH NepeKuCH BOROpoa, OOpasyrlouleicA 
pH 9TOM Mpowecce, OT KOHILEHTPallMH MepeKHCH BOMOPOsa COOTBETCTBYIOT Xa- 
PakTepy 3AKOHOMEPHOCTeH, BbIBeCHHbIX TEOPeETHYECKH. ITO COOTBETCTBHE MOXK- 
HO PaCCMaTPpuBaTb KaK JOKa3ATE/IbCTBO TOPO, YTO MpeMO*KCHHbIt MexaHH3sM 
OTPaxKaeT B H3BECTHOM CTeMeCHH PeaJIbHbIM KaTala3HbIM IMpOLecc. 


VucrutyT 6voxumuu um. A. H. Baxa TocrynH10 
Axkayemuu HayK CCCP 9 VI 1958 


WUATHPOBAHHAA JIMTEPATYPA 
1T1.B.Agmanacebes,A. XY. Ulyapmu na, JAH, 115, 759 (1957), 2 A. Tl. Myp 


fa ab, K@DX, 19, 846 (1955). *%B. UW. Begeunees, T. H. Te pacumos, A. II. 
TypMagab, K®X, 31, 1216 (1957). 
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AHATOMH4 PACTEHHH 
HM. A. BOP3OBA 


K BOMPOCY O CTPYKTYPE 39K3HHbI Y CEM. PYBOUBETHbIX 


1 


(IIpedcmasaeno akademuxom B. H. Cykauesoim 1 X 1958) 


B KauecTBe MaTepHala JIA Malunomoruyeckoro usyuenua cem. Labiatae! 
MbI HCHOMb3OBAa/IN TIPeCHMYMLECTBEHHO MpecTaBuTese STOrO cemedicTBa u3 Eppo-- 
nelickol uactu CCCP. Ocuosubim cnoco6om o6paborkH Obl alleTOsM3 HbIM MeTOd| 
SpATMaua. 

B mopdomorun MbIVIbIbI B UMCIE APyrux MpH3sHaKoOB OOIbUIOe 3HAYeHHE HMCeT 
cTpykTypa 9K3uHbI. M3yyenue 9K3MHbI TYOOUBETHbIX, PHCYHKa ee Hope He a 
M TEKCTYPbI C10€B, BHJHOH B ONTHYCCKOM Pa3peBe IIbIIbIEBOrO 3ePHa, BbIABMJIO: 
HEKOTOPbI€ OCOOCHHOCTH, KOTOPbIe OMOMHUTEbHO U3yYYaJIMCb Ha CPe3aX MbWWIbILBI. 

Ontyeckoe ceueHHe 9K3NHbI Lake MPH HCOO/bUIMX YBeMYeCHHAX MOSBOMAeT 
BUeTb [Ba COA, 34 KOTOPbIMH yROOHEe MOKA OCTABHTb TIPHBbIYHbIe TepMHHbI 
9KT- W QHA9K3uHAa. B 9KTIK3HHE B OOJDINMHCTBE CTYYaeB XOPOLWO 3aMeTHA CTONO- 
YaTad TEKCTYpa, IIpH4¥eM HepeKO 6yMaBOBUHbIe YTOMMICHHA BePXylleK CTOOH- 
KOB, CJIMBaACb, OOpasyl0T TerHJJIYM, BbINeIAIOULMHCA B Bue OecTAMeH, CHJIbHO 
MIPeOMIAIOWeH CBeET MICHKH. Cierka BbIalollvecA FOOBKH CTOJOUKOB OOyCJIO- 
BJIMBAalOT C1a00 BbIPaxKeHHY!O CKYJIbITYPy NMOBEPXHOCTH IK3HHbI. CeTuaTbl pu- 
CyYHOK MOBePpXHOCTH OObIMHO CBA3AH C TEKCTYPOH 9K3MHbI: TOUCUHbIe CTEHKH AUECCK 
COOTBETCTBYIOT MIPOCBCUMBAaIOULMM PAaM CTOJIONKOB, BUAHbIX B Mpoekyun. Ipa- 
Hua 9KT- HW 9H9K3HHbI B ONTHYCCKOM CeYeHHM UMeeT BH BOJIHHCTOM JIMHMH- 
OH9K3HHAa OOBIMHO TOHbIUe SKTIK3HHbI HW OTMMYaeTCH Oomee BbICOKHM KOSdu- 
IHeHTOM IIpeomieHHin. Y MHOrMX pelcrapuTeiel cem. Labiatae 2H19K3nHA 
He ABJIACTCA TOMOFeHHbIM CJIOCM: B H€H Tak»%Ke 3aMeTHa CTONOUAaTOCTb, HeCOM- 
HeHHO CBH3aHHas CO CTOMOUATOCTHIO IKTIK3HHbI, HO YaCTO MeHee YeTKAaA. Cosaer- 
CA BievaTeHHe, YTO CTOMONKU OepyT CBOe HauaslO B OCHOBaHHH 2HIIK3HHbI U 
MpOXOAAT Yepe3 BCIO TOJLLY IK3HHbI. O CaMOM BHYTPeHHEM Cy10€ 9HIIK3HHbI — 
SHISK3HHE MO OprMaHy — MbI 3,eCb He TOBOPHM, TaK KaK OH YaCTO pa3spy- 
wiaeTcA Tpu allerouuse. 

Muorve MasMHOOrH onpezenaioT SHISK3HHY Kak cwIoH romoreHubiit, 
JMUICHHBIH 3aMeTHOH TeKcTypbl. Opatman (8,1°) HaspiBaeT 2TOT COM H9IK3H- 
HOM HW TOBOPHT, 4TO OH OObIUHO ObIBaeT TOMOFeHHbIM, HO YKasbIBaeT CJlyuaH, 
Kora cTOMONKU OepyT CBOe HadasIO HMCHHO B H9K3HHE; MPHBe/eHHbIe HM MUKPO- 
cbororpadun cpesos 9k3uHbI BuxoB Linum u Scabiosa (°) usmocTpupyrr 93TO. 

Yka3aHHast OCOOeHHOCTh 3K3HHbI FyOOMBeTHbIX Oblia WpoBepeHa Ha cpesax 
NbWIbUbl PAa BUAOB C MPHMeHEHHeEM (Pa3OBOKOHTpacTHOH yCTaHOBKH, KOTOpas 
AAaCT BOSMOXKHOCTh NOMYYHTh Ooee YeTKOe H300PaxKeHHE CTPYKTYPHbIX IIe: 
MeHTOB. IlomuMo cpe3oB, MO/LyYeCHHbIX HaMH, ObWIM IIPOCMOTPeHbI TaK%KE CPesbl 
CAeaHHble B JlaOopatopun mpod. IpArMana u s06e3HO HaM MM MIpHC/aHHbIe, 
3a STO Mbl IIpHHOCUM mpod. DpATMaHy cBolO HCKpeHHIOIO OarofapHocrD. 

Ha ocnopanuu usyyenna cpesos Salvia nutans L. u S. verticillata L. mown 
CKa3aTb, YTO y STHX BULOB Maced CTPyKTYPHbIe 9IEMeHTbI 9K3HHbI UMEIOT (op 
My THMHACTHYeCCKUX THPb; POOBYATHIE YTOMULEHHA H3 BHEWHEPO KOHUa He CM 
wore OPATMaHy), H, CJI@MOBaTeJIbHO, 29K3HHAa STUX BUOB JMUIeH: 

: yICTBHe TErHJJIyMa CTAHOBUTCA OUCBUAHBIM TOJbKO Ha JOCTaTOU 


HO TOHKUX Cpe3ax Tipu HaOwOeHHM C HMMepcuell u (PasOBOKOHTpacTHDIM TIpH 
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Puc. 1 a, 6 — Salvia verticillata L.: @ — muxpodotorpadua cpesa mbiuIbueBoro 

3epHa; 6 —pHCyHOK yuyacTKa Toro xe cpesa.~3000X, 6, 2 — Salvia nutans L.: 

6 — MHKpodotorpadus cpe3a SK3HHBI, 2 — pucyHOK Toro xe cpesa. ~3000X, 

o—oc — Lavandula spica L.: 0 — mukpodotorpapua Byx cpes0B MbIIbI{eBOrO 

3epHa. 2200X, € — pHcyHOK y4¥acTKa Toro xe cpesa- ~3000X, 2% — pucyHOoK 
oTHyeckoro paspesa 3k3HHbI. 3000 


JAIAH, tT. 124, Ne 6, Bopsopa 
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cnocoOJleHHeM; Tp HaOJHOWeHHM C CyXHMH CucTeMamu noUTH COMpuKacatoulne- 
cA MexKIy COOOH TOMOBYATHIC OKOHYAHHA CTONOUKOB, No_cTHaeMBIe vuHorya 
CLERYIOULMM HX PAROM, CO3MalOT NOJIHOe BlevaTeHHe TerwiyMa. OcHoBannsa 
CTOJIONKOB Tak2Ke YTOJULEHbI, HO STH YTOJULeHHA Gomee nAOTHO CONpuKacalorca 
(S. nutans) WIM Jaxke CiMBalotca (S. verticillata), oOpasya Bpiensmtoutuiica 
CBOCH IJIOTHOCTbIO HW KOSPPHILMCHTOM IIpeOMAeHHA CIOl — sHTaK3nHy. Ouep- 
TaHHA STUX YTOMULCHHbIX OCHOBaHUM JaloT Te HEPOBHOCTH, KOTOPbIe COOOULaIOT 
TpanullaM SHSK3MHbI TyYOOMBeTHBIX XapakTepHy!lO BOMHUCTOCTb. Bneuatnenue 
PesKOH TpaHHIlbl Mey SKT- H SHISK3MHOM NoyuaeTes B MecTe Mepexofa OT 
STHX BHYTPCHHUX YTOJMICHHH K HeCJMBaIOULuMCA cTOMONKaM (bacula (°,4), co- 
lumella (*°)). [IpumepHo To xe MoxHO BHeTh Ha cpe3ax mbit Lavandula 
Spica L.: pacumpenubie ocHoBaHUA CTOMOUKOB CMBaIOTCA Mex Ly CO6OI0, COoxpa- 
HAA CBOM OUepTaHHA, HW OOpasylOT SHISK3MHY; CCTECTBEHHO, TO ee rpaHulla Ka- 
*KETCA OoMee pesKOH Npn HaOMOMeHHH ONTHYeCKOrO pa3spe3a, KOra ee Lalor 
HeECKOJIbKO NPOCBeUMBaIOWNX psAOB cTom6uKoB. TonopKu crouOuKOB JaBaHybl 
MIPHMOCHYTLI CBEpXy H KOHYCOOOpa3HO CyXKeHbI K CTONOUKAaM; CIMBAaACh usu 
COMpuKacaACh, OHH OOpa3syiOT TerHuJJlyM. 

Cpesbl AeaHcb C MbWIbIbl, OKPalleHHOli OCHOBHbIM d:yKcuHoM. OGa cmoa 
SK3MHbI MW CJlararolive WX CTPYKTYPHbIe€ ICEMEHTHI OKPALIMBAaIOTCA JOBOJIbHO 
PpaBHOMepHO. 

Kynpusanosa (*) mpeqiaraer MeTox oKpalliMBanusA UCNOMb30BaTb IA pasrpa- 
HMYCHHA CIOCB SK3HHbI, HO WIA TyOOWUBeTHbIX 3TO OKAa3aJIOCb HEBO3MO%KHEIM. 
B naiMHouornueckoH JIMTepaType M0 3TOMy BoNpocy uMeIOTCA pasHbie CBe- 
menna. Tax, Pumep ("'), nepBbili mpHMeHHBUINi MeTOUKYy Cpe3oB, yTBep2K Maer, 
4TO OKPallIMBalOTCA 06a CJIOA SK3MHbI, HO BHYTPeHHul — ca6ee. KynpusxHo- 
Ba (') roBOpHT, YTO PyKCHH OKpaluBaeT 9KTSK3HHY H COBCeM He OKpalliMBaeT 
suieKsuHy. Ilo Merpu (*), 9HI9K3HHa He OKpallinBaeTcaA pH yMepeHHomM jleit- 
CTBUH (PyKCHHa UH OKpaliuBaetTcs pH HHTeHCHBHOM. LU irsama (*) yKagbiBaeT, 4YTO 
SHII9K3HHA CJIOXKHOUBETHbIX OKPalliIMBaeTCA HavOoee WHTCHCHBHO UH paBHO- 
MepHo. 

IIpopeqenne rpaHull MeKLy CIOAMM 9K3HHbI WM OMpememeHue UX MPH3HaKOB 
PasHbIMH aBTOpaMu JaeTCA Tak>Ke pa3zsM4HO. Cxema, Koropyio jlaet JI. A. Kyn- 
puanHosBa ('), OVeHb HarIAMHO 9TO MeMOHCTpupyer. 

Orpomubie yBenuueHua — 0 40 000 pas u Gombe, KOTOpbIe aeT IICKTPOH- 
HOC MHKPOCKOMUPOBaHHe OOOMOUKH MbWIbIbl, B KAKOH-TO Mepe OOBACHAIOT 9TH 
pasHoriacua. OTH yBeMYeHHA Moka He jlaloT MpaBa FOBOPHTb O KakHX-J1HO0 
«I PHHWLMANMaJIbHbIX» pasvIMdHAX (1) Mex*KAYy COAMM 9K3HHbI. QleKTpouorpadun, 
lipHuiaraemple K paGotam Adseanyc (°~’), roBopaT, Mpexke BCero, O pa3z/IMUHOM 
MJIOTHOCTH pacmpelemeHHa YacTHIL cnoponoudeHuHa (Adsenuye He cuHTaeT 
BO3MOXKHBIM PellIHTb — MaKPOMOJIeKyJI WIM Oosee KPYNHbIX MOpdouornyeckux 
elMHull). MoxkHO BHeTb, ITO B 9HA9K3MHE CNOPONOJWIeHHH paciipeseenH C HaH- 
6obWel MIOTHOCTHIO; 06 9TOM roBopuT u Adsemuyc (°). EcrecTBeHHO, YTO 9TO. 
He MOXKeT He OTPa3HTbCA Ha ObiICTpOTe BUNTHIBAHUA (PyKCHHa WH Apyrux Kpa- 
cuTeIeH. 

B crpyktype 0o6o0104KH MblbieBoro sepHa Clivia miniata, usyyuenHol Adse- 
uuye (°) Cc MOMOM[bIO 3€KTPOHHOrO MHKpOCKONa, HaOOMalOTCA MPH3HaKH, 
KOTOPbI€ MOXKHO BUAETh y TyOOUBETHbIX CO CBETOBbIM MHKPOCKONOM: paclinpeH- 
HbIC OCHOBAHHA CTOJOHKOB, CJIMBacb, OOpasyl0OT IHISK3MHY (9KTHIK3HHY M0 
cxeme Spyzrmana, mupunsAtot Adsenuyc). OurypKosa (*), u3iarad pesyJIbTaTbl 
9TOrO HCCIeLOBAHHA, BO3PaxkaeT MpOTHB Toro, uTO Ads3einyc pasHble YaCTH CTOJI- 
6MKOB OTHOCHT K Pa3HbIM CJIOAM 9K3HHbI, TOra Kak MO 9/eKTPOHOrpadpusAM 
ycMaTpuBaerca UX eMHOe cTpoeHHe. Cpesbl MbWIbIbl FYOOUBETHBIX FOBOPAT 
O TOM 2Ke, H H@Ib3A He COrMaCHTbCA C TeM, YTO NPOBOANMAaA HaMu PpaHnuila MexKTy 
9KT- HM 2HIIK3HHOM ABJIAeTCA yCIOBHOM. OmHako BCe %Ke WemecooOpasHo NoKa 
COXPaHUTb 9TO NOspasyenenne: C OObINHbIMH YBeJIMYeCHHAMH CBETOBOrO MUKPO- 
CKONa Co3laeTcaA BIeuVaTIeHHe PpaHUIlbl TO Oosee, TO MeHEe PesKOH, HW aHa/IMTHK 
OTMeuaeT C€ HE3ABHCHMO OT TOFO, KAKHMH CTPYKTYPHbIMH 3JIEMeHTAMH CJOXKCHDI 
3TH CJIOH HM 3a CUeT YeFO MbI NOMyUaeM STO BIevaTJIeHHe. 


iKayayl 


IIpupegennpie Miomeranepom (1°) asaexTponorpaduu 9k3uHbI Narcissus m0- 
Ka3bIBal0T TEKCTYPY, OJIM3KY1O K OMMCAHHOH BBILLe: YTOJULCHHbIe OCHOBAHHA CTOVI- 
O6“KOB yUacTBYIOT B OOpas0BaHHH 2PHIIK3HHbI, MO-BHAHMOMY CJIMBaACb Mey 
cooor0. 

To O6cTOATeEMbCTBO, YTO CTPYKTYPHble€ J/ICMCHTLI IK3HHbI TAKOFO X%Xe Tula, 
Kak y Labiatae, pcrpeyarorca cpegu Amarillidaceae (Clivia, Narcissus), cemeti- 
cTBa (pHJIOreHeTHYeCKH JlaseKOrO, TOBOPUT O TOM, YTO STOT MpH3HaK TpeOyer 
Oonee [eTaIbHOrO M3yYeHHA HM B Apyrux ceMeHcTBaXx. 


MockoBcKkHi rocyapcTBeHHbI + yHHBepCHTeT TloctynHa10 
uM. M. B. JlomoHocoBa 31 X 1958 


WMTHPOBAHHAA JIMTEPATYPA 
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PHZ3HOJOTH A PACTEHHH 


A. C. KPY)KWJIHH u 3. M. WBECKAS 


BJIMAHHE JIMCTbEB HW KOPHEBOH CHCTEMbI 
HA AUSSEPEHUMAUMIO HOYUEK MW POCT CEMEHHHKOB 
ABYXJIETHUX PACTEHWM 


(ITpedcmaeazeno axademukom A. JI. Kypcanosum 15 X 1958) 


B npeypiqyuyei padore Hamu (7) ObvI0 MoKasaHo, YTO TOUKU CeMeHHMKOB JByX- 
I€THHKOB MOPKOBH H CBEKJIbI, OTAEJICHHbIC OT KOPHEMIOLOB, He APOBUSHPYIOTCA. 

Hamu Take yCTaHoBeHo, 4YTO y KOpHeNTOZoB Andpepenunayua moueK 
IPOHCXOMMT MOCe APOBUZAaLMH, B NepHo OTpacTaHuA pacTeHuit mp MOBBILWeH- 
ibIX TemMMepaTypax (Bblue 15°). Juppepenumayua mouex y Kanycrst ocyute- 
TBJIACTCA B Mpolecce spo- 
3H3allHH WH MejIeHHOTO po- 
Ta, KOTOPbI mpoucxouT 
IPH HH3KHX TeMMepaTypax, 
ITO paHee oTMeyalH Bacn- 
lepckand u JIusryHosa (*). 
3 CBA3H C 9THM BO3HHK BO- 
IpOC O BIIHAHHH OTCJIbHbIX 
ypraHOB pacTeHHH Ha Audp- 
bepeHinwalluio WoyeK u cpop- 
[MPOBaHHe IBeTOUHBIX CTpe- 
OK ocie  3aBepllleHuA 
IOUKAMH TpOWeccoB APOBH- 
auuu pH oTpacTaHun B 
CJIOBHAX MOBbILICHHbIX TeM- 
lepatyp. 

C sto WebIO OMIM Mpo- 
eNCHbI CJICAYIOWMe OMBITHI: 
OPHeMIOALI cBeKbI Bop- 


eo ae 150 ru Puc. 1. Bsrcota H MOULHOCTb pacTeHHH APOBH3HpOBaH- 
‘OPHEMMIONbI MOPKOBU COpTa HbIX C€CMCHHHKOB MOPKOBH B 3ABHCMMOCTH OT BeIHUH- 
JaHTcKax BeCOM OKOJIO HEI KopHenioga. Burcagka 7 IV, coro 14 V 1958 r. 
0 Lr SpoOBH3HpoBaJIHcb B 1 — wenbii KopHeniog — crpenkospanue 21 He 2 

S 1/3 yaCTh KOpHenogqa — cTpemkopanHe 28 IV; 3 — 
panmnmuye. Tlocne poBu 1/1) YacTb KOpHeNJo.a — He CTpeiKyeT 


aunu, 7 IV 1958 r. onu 

WIM BbICaxKeHbI B Ba30HbI. Ilpu 3TOM B OMbITe ObIIO TPH OCHOBHbIX BapuaHTa: 
) y pacrenuli ocTaBIAJICA IWeJIbIM KOPHEMIO — KOHTPOMb; 2) y pacTeHuli ocTaB- 
siiacb 3/5 4acTh KOpHeroga (Becom 50 r Aa cBekubt uw -16—17 Fr AA MOPKOBH); 
) y pacrennit ocTaBisanach 1/;) —*/15 YaCTh KOpHermoja (BecoM 5 1r JIa MOp- 
opu u 10 r yas cBeKapl). 

[Ipu 9ToM y OfHOl MOMOBMHBI pacTeHH Kax%K LOO BapMaHTa JMCTbA CHCTEMA- 
M4eCKH yaJlsIMCb, y Apyrol — ocrapissiucb. BaipaiuBanne pacTeHHH Mpo- 
OMIOCb B TeMMOH OpaHxKepee pH TemMepaType BbILLe BO 

Ha6molenua moKa3a/iv, UTO pacreHHA BCeX TPpeX BapHaHTOB CTPCKOBAIH, 
cM Y HUX OCTAaBIAIUCh JucTbA. B l-M BapuaHTe, B Clyyae ecin Obl COXpa- 
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HeHbI BCC HOABHBINMECA JIMCTbA, PaCTCHHA CTPeKOBaIM — Y MOPKOBH Nepes 
2 neqenu, a y CBeKJIbI Yepes 3 HEeTH MOCe BbICaqKU (puc. 1). Bo2-M Bapnante 
IIpH HaIM4HH JIMCTbeB CTpeKOBaHHe PaCTeHHH TAaK%KC HE 3aJ,epKUBaJI OCb. 
B 3M BapHaHTe pacTeHHA CBeKJIbI CHJIbHO OTCTaIM B pocTe, MHCThA y Hux 
6b MeIKue, CTPeIKOBaHWe HacTyMMJIO C OMO3aHHeM Ha 5—6 qHeH. Pacte- 
Hud MOPKOBH B 9TOM BapHaHTe 3afepKaJIHCb B pocTe CIILe CHJIbHee, CTPeJIKO- 
Bal JIMUb B CAHHMUHBIX CyYaAX UH C OOJbINHM OM03aHHeM. Hexortopple pa- 
crenua uepes 20—30 ane Mocue BbEIcCaqKu nornu6mu. CiekyeT OTM€THTb, TO 
B Ipowecce APOBHSAHH JIHCThA MOPKOBH M CBCKJIbI COXPaHATHCh B TeueHHe 
60—80 jaHeH. 

Ha6moeHHaA noKasalv, YTO yaeHHe MMCTbeEB saslepxKalO Tucpep enlna- 
vio moueK JlaxKe y pacrenuit |-ro Bapwanta, rfe OblWIM OCTAaBJeHbI WeIHKOM 


Puc. 2. BauannHe coOcCTBCHHbIX JIMCTbeB MPH OTPallHBaHHH sApo- 

BH3HPOBaHHBIX CeCMCHHHKOB cBeksbl. Burcagka 7 IV, coro 14 V 

1958 r. J — wembiii KopeHb, C sMCTbaMa — cTpeKoBaHue | V; 

2 — yeni kopeHb, 6e3 MHcTbeB — He cTpemkyeT; 3 — 1/\5 KOpHe- 

nwioqa, C JHCTbAMuU — cTpemKopaHue 7 V; 4— 1/35 KopHensoga, 
6e3 IHcTbeB — He cTpemkyeT 


KOpHemiogpl. Tem Ooee 3amepxKaocb cTpeliKoBaHHe pacTeHult 2-ro u 3-ro 
BapHaHTOB, Te ObwIn yaieHbl YAaCTHYHO KOpHeNOLbI (puc. 2). IIpocmorp nog 
MHKPOCKOMOM MoKa3aJl, UTO MOUKH STUX PacTeHHH He ObWIn LuddepeHuupoBaHEl. 
AnaJIOrvuHble pesyJIbTaTbl PAOM aBTopos (°) nowyyYeHbI MPH yaleHuM JIMCTbeB 
y AOJOHH UW Apyrux pacTenuit. 

Takum oOpasom, JIMcT MMeeT OONbUIOe 3HaYeHHE B Mpoueccax Audpepenuna- 
WH MOYeK yxKe NOCIe APOBU3AlMN, a Take Upu sPopMupoBaHuu u pocTe UBe- 
TOUHBIX CTpesloK. B STOM OTHOMICHHH €FO He MOXKET 3AMCHUTH KOPHeMOZ. M3Be- 
CTHO, YTO MPH OTPaCTaHHN KOPHENJIOAOB B TEMHOTEe JIMCTbA CHJIbHO pelyitupo- 
BaHbl; HECMOTPA Ha STO APOBH3HPOBAHHbI€ KOPHEMVOMbI CTPeEKYIOT, XOTA KOPHE- 
Bast cucTeMa orcyTcTByert. B 9TOM OTHOUWIeHHH KallycTa TakxKe He ABIAeTCA 
ucks1o4eHneM. JludpepenttnaluA WoueK y HeH Mpoxo_NT B Mpotecce sApoBnsa- 
WMH, T. €. Mp HU3KOM Temnepatype (0—5°); yfameHne mucTbeB y paccayb 
KallyCTbl 3a\epxKUBaeT MpoOWecc APOBHsallHH, a ee NOYKU He AndPepenmu- 
pytotca. Hamuuue y paccaybl MCcTbeB, a y C€MCHHHKOB — KOWUAHOB UH KOE 
ppir oOecneunpaer pudbepentiualiuio moveK KamycTbl Np HH3KHX Temnepa 
Typax. 

Tlocne OKOHYaHHA APOBH3ALLUU, CMeLOBATebHO, HOYKAM MOPKOBH HM CBEKJIE 
TpeOy!oTCA KaKHE-TO MMTATENbHBIC BeecTBA JIA 3aBeplieHuA Audpepenuna 
IMM MOWeK H JasIbHelWero UX POcTa, KOTOPbIe MOCTyMaloT B PaCTeHUA V3 JIMCTHAl 
WIM OOpasylorca B Mpowecce orpacranua mocnequux. Ilo nawium naGurone 
HuaM (*,°), B MepHOk OTpacTaHuA CeMeHHMKOB Moce APOBUsaLMH B pacTeHHus: 
HakallJIMBaeTCH MHOFO MOHOCaXapos. 

Boubuloe sHayenue B Ludpepenunaltuu movek 1 tbopMupoBaHuU WBeETOUHBL 
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ONbKO UWeJbIH KOPHEMIOL NPN HalMunH JuCTbeEB CGecneunBaer HOPM aJIbHYy10 
uddepenuuatuio novex. YMeubiuenne seca KOpHenyoqa B 3 pasa yxKe 3HadH- 
“IIbHO OFPaHHNMBaeT PasMepbl pacTeHuA, PocT JINCTbeB H CKOPOCTS ude- 
CHUMAIMH NOeK;, NPOMeCChl APOBUSALH OTAECHHIX OT pacTeHuA MOUeK TIpo- 
OAAT MPH BEJIMYMHE KOPHENOZa BeECoM OKoO 12—15 r naxe B OTCYTCTBHe KOp- 
€Bou Cuctembl. Ip yMenbieHHu Beca KopHenviona no 5—10 r n3-3a Hejoctat- 
a NHTATCJIBHBIX BeULeCTB JIMCT HE MOXKET pacru, a BCeCTBHe HeopasBuTOCTH 
uCcTa HE MOwKeT AnddepenlupowaTeca 
OuKa HW OOpasoBaTLcA UBETOUHAA CTpeu- 
a u OYTOHBI. 

B nocaezyrouem, mpu orpactasun 
2K€ APOBM3HPOBAaHHbIX MoyveK H CPOpMu- 
OBaHHH Y HHX JIHCTbeB H UBeTOUHBIX 
Tpeiok, Ha Juddepeniualluio moveK 
auHHaeT OKAa3bIBaTb CYILCCTBEHHOE BJIN- 
HHe KOpHeBax CucTema. Kak TobKO y 
TAeeHHOrO KyCOUKa KOpHenwona Bos- 
WKaeT KOPHeBaA CHCTeMa, pacTeHHe 
OpasyeT NOYTH HOPMaJIbHOTO pasmepa 
HCTbA, a Mo3sqHee jlaeT UBeTOUHbIe 
TpeJIKH, H€3aBMCHMO OT BeJIMUHHbI u 
eca kopHenvioga. [louku Takux KopHe- 
JIOMOB Tak%Ke HOPMaJIbHO uddpepex- 
upyrotcax. Hanpumep, mpu octapieHnuu 
acTH KOPHenvoja cBekJIbI Becom 10 r, 
O C pa3BHTOH KOPHeBOH CuCTeMOH, pa- 
TeEHHA MO CpOKaM CTPeJIKOBaHHA H MOIII- 
OCTH Ppa3BHTHA He OTMMUAIHCb OT pa- 
TeHHH Cc KOpHenofzomM B 50 r, TaKxe 
Me€BIUHX XOPOWIO pa3BHTy!IO KOpHEeBy!d 
uctemy (puc. 3). Haodopor, Te u3 pac- 
SHH CBEKJIbI, KOTOPble He OOpa30BaJlH 
OPHEBOH CHCTEMbIl WIM Y KOTOPbIX OHA 


bla c1a00 Pashto Geese Puc. 3. BAMAHHeE KOPHeEBOK CHCTeMbI Ha 
pocte HW 3ano3aIH B CTPpeJIKOBaHHH pocT H pa3BHTHe APOBH3MpOBaHHBIx ce- 
a 4 HA. Pactreuna, Y KOTOPbIX KOPHE- MCHHHKOB CBeKJIbI. Bricanka 7 IV, dhoto 
. ‘ F 

ad CHCTeMa He pa3sBHBalach, ObwiuMa- ‘14 V 1958 ©. / — 7/3 acth kopHenoga, 
Sen CMM nek: c KopHeBoli cucTemoii — cTpekoBaHne 
ees Bee ee Pp 3 V; 2 TO *e, HO 6€3 KOPHeBOH cucTe- 
eniogwa Becom 10 r He CTpeJIKOBaJIN. MbI-— ctpenkopanwe 7 V; 3 —%/45 
meyeT OTMETHTb, YTO TIpH yaleHHH yacTb KOpHemvIogqa, C KOPHeBO cucTe- 
ACTH KOPHEMIOf~a KOpHeBad cucTema MOH — cTpenKopanwe 3V; 4 uw 5 — To 
ONT Rar Ke, HO 6e3 KOpHeBoli CHcTeMbI — He 

OABJIAJIaCb Wy4YkKaMH H3 KaMOH CTPesKyIOT 


olell MO Nepudepuu cpe3a KOpHe!o- 
A. 

CuelopaTesIbHo, ocTraBlennue 1/; uacTH KOPHeMNOMa C FO NHTATCJIbHbIMH Be- 
e€CTBAaMH JIMIUIb UaCTHYHO 3aMeHAeT KOPHEeBYIO cHCTemMy B Auddepeniinalun 
oueK H (POPMUPOBaHHH UBETOUHBIX CTPeJIOK, B TO BP€MA KaK KOPHEeBaA CUCTEMA, 
“IH OHA CBO€BPeMeHHO CPOpMUPOBalacb, MOJIHOCTbIO 3aMCHACT KOPHEMVON, 
3TOM OTHOWCHHH. STUM MOMVePKHBaeTCA Bana POJIb KOPHEBOH CHCTeMBI 
CHHTe3C€ OPraHHUeCKHX BEMLeCTB, KOTOPbIe HeEOOXOAUME! Avia Ludpepenuallun 
ouek H CPOPMHPOBAHUA WBETOUHbIX CTpeOoK. HampuMep, H3BeCTHA POJIb KOPHe- 
IX CHCTeEM B CHHTeE3e€ Oprannueckux KucoT (°). 

Pomb KopHeBoli CucTeMbI B MIpolleccax pocta u AnhPepenunaluu Us0/1Upo- 
WHHBIX MOUCK Oba BLIABJICHA Take B OMbITaX C KYJIbTyYPaMH MNOYeK, BbICa- 
CHHBIMH Ha TMTAaTeMbHbIe Cpesbl B CTeEPHJbHbIX ycoBuAX. B 9sTHxX OMbiTax 
Hes POBH3MPOBaHHbIX CeAHILEB KaNYCTbI, MOPKOBH H CBEKJIbI B BOSpacTe 2 He- 
Jib, a TaK2Ke Y APOBH3SHPOBAHHBIX C€MCHHHKOB OT/CIAIHCb BePXYINeHbIe 
UKH H CaxKaHCb B KOIGY Ha arap Cc NuTaTeMbHOl cpenoi Tenrepa. OTu Ko- 
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OouKH C MOUKaMH MOMelaINcb B KaMepy TPH 18—20° nox aMMbl JIOMHHECILCHT 
Horo cBera. Uepes 5—7 mHelt nouKu OOpa30BaIM JIMCTOUKH, a Yepes MeCAI 
y OTMeNbHBIX pacTeHnii MoABUAUCh KOpHu. Y MoveK C KOPHeBOH CuCTeMOli poc’ 
3HAUHTeJIbHO YCKOPHJICA, a APOBH3HPO 
BaHHble HW LuddepeHWUMpoBaHHble MOUKI 
Ce€MCHHHKOB KallycTbI uepes 2 mec. fa 
Ke OOpazoBanu OyToHbI (puc. 4). Ilo 
BHMMOMY, BO3HHKIMHe KOPHH HE TOUJIbKt 
yCKOpHIM Mosayy FOTOBLIX MHTAaTe/b 
HbIX Be@lULeCCTB, HO H CaMH CHHTe3HpOBa 
JIM pagJIMUHbIe BeLLeCTBa, YTO yCKOPH 
poct u Auddepentinalluio mouvek. 
TakuM 00pa30M, MO%KHO 3aKJIIOUHT 
uTO OOpa3s0BaHHe HM pasBHTHe ;KOpHe 
BOM CHCTeMbI, a TakxKe uddepenitua 
IMA APOBH3MPOBAaHHbIX MOYeK MpOHCXO 
JAT TOMbKO pH HasMunu JucTbeB. Kop 
HeBad CHCTeMa BJIMAeT Ha Judpeper 
IlMallM!O NMOUeK HM CTPeJIKOBaHHe KOCBeCH 
HO, Yepes HCTbA. JIucTbA WaxKe B OTCYT 
CTBH€ KOPHeBOM CHCTeMbI OOecneduBa 
Puc. 4. BytTouusalua M30/1UpOBaHHbIXx loT Aupepenualwio w CTPeKOBAaHH 
APOBHSHPOBAHHBIX MOYeK CeMCHHHKOB MOYeK, HO STO BOSMOXKHO JIMWIb IPH Ha 
KallyCTbl B CTePHJIbHbIX yCOBMAX. Bpt- JIMYHH B KOPHEMMONE OCTaTOYHOrO KOJI 
cayka mouex 22 V, toto 30 VII 1958 r. YeCTBa MHTATeIbHBIX BellecTB (OKO }/ 
yacTH KOpHa). Kopxensog, HeCMOTP: 
Ha HeOOJbUIyIO YacTb ero (OKOO 4/3), MOXKeT OOCCHCYHTh OOPas0BaHHe JIMCTbEI 
MW MIpOWecchl APOBH3aHH, HO AuddepenWnaluA MOvVeK MPOXOAHT JIMWb Ipu Ha 
JIM4MM JIMCTbeB HW KOPHeEBOH CHCTeMBI. 


VWucrutyt u3svouorHu pacrTeHuii IloctymHa10 
um. K. A. Tumupa3epa 11 X 1958 
Axanemuu HayK CCCP 


WHTHPOBAHHAA JIMTEPATYPA 
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5 A.C. Kpyxuaun, 3. M. UlpexceKkaa, JAH, 121, No 3 (1958), © A. JI. Ky? 
canuosB, O. H. Ky aaeBa, @n3uon. pact., 4, B. 4 (1957). 
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MOP®@OJIOrH ff 


T. Wf. JIYKAWEBHY 


PASBUTHE MOP®OJIOPMYECKOLO CYBCTPATA NEPH®EPHYECKOFO 
OTHEJIA TAKTHJIBHO-KHHECTETHYECKOrFO AHAJIM3ATOPA 
YEJIOBEKA 


(II[pedcmaeaeno axademuxom JI. A. Op6eau 29 1X 1958) 


TleaiTebHOCT TaKTHJIbHO-KHHECTeTHYCCKOFO aHaJIM3aTOpa YeoBeKa opMu- 
pyeTcA W pasBUuBaeTCA Ha PpasHbIX BOSPaCTHBIX CTYMeHAX B Mpolecce pasBuTus 
peGeuxka (',”). 

B cBa3H C 9THM MIpesCTaBJIAeT HHTepec H3YYHTb MOpdosoruyeckyi0 MHAaMH- 
KY TaKTHJIbHO-KHHECTETHYCCKOO aHaJIM3aTOpa, B YACTHOCTH ero Nepudepuye- 
CKOrO OTJeNa, B MepBble FObl 23H PeOeHKa, XapaKTepusylollueca y jereli 
OobWIOH BuraTeJIbHOM AKTHBHOCTbIO. 

CyuyecTBy1oulve paOoTbl MO H3yYYeHHIO pasBUTHA YYBCTBHTEJIbHbIX OKOHYA- 
HHH B MbILUMax H KOKE NOCBALLCHbI OMMCAaHHIO pellenTopos 6e3 comocTaBsIeHHA 
C pa3BUTHeM (PyHKWHH TaKTHJIbHO-KHHeCTeTHYECKOrO aHasusaTopa (°°). 

Sajlaua HacTOALeH paOoTbl — NPOCIeAMTb Pa3sBUTHE IIPOMpHO- HM TaKTHJIbHbIX 
pellenToposB B MOBeEpXHOCTHOM crvOaTesle NaJibleB PyKH, B JIYYeBOM HM JIOKTEBOM 
cruOaTeaAx KHCTH HM KOE aOHH Y MWIOLOB, HOBOPOXKAeCHHbIX u MeTeH 2—4 ser 
WM CONOCTABHTb CTENCHb PasBHTHA UYBCTBHTCJIbHbIX OKOHYAHHH Cc (POPMAPOBaHHeM 
HEKOTOPbIX CTOPOH JICATeCJIbHOCTH TAKTHJIbHO-KHHECTCTHYeCKOFO aHaJu3aTopa 
feteH 9TOrO Bo3spacTa. 

C sTo WeubIO B YKa3aHHbIX MbIMMAaX H KOXKE BHIABJIAJIHCb HEPBHbIC OKOH- 
yaHua MyTeM uMMperHallun cepeOpom mo meToyam Kaxam — @MapopcKoro 
u Kamnoca. 

IIpu mpocmorpe mpenapatos mv0q0B 6 MeC. MOXKHO BUeTb, YTO HCCeEAOBaH- 
HbI€ HAMH TKaHH HMeIOT OoraTylo HHHeEpBalHio. B Mblluilax m10R0B 6 mec. ocobex- 
HO MHOPO HePpBHO-MBILUeUHbIX BepeTeH. B sToM mMepHose SMOPHOHAIbHOH 2KH3HH 
HEPBHO-MbIILIeUHbIC BEpeTeHa HMEIOT COAKHOE CTPOeHHE H MOUTH He OTMHUAIOTCA 
OT TaKOBbIX y B3pocsIbIx. HepBuble CTBOJHKH, MOAXOAALMe K HePBHO-MBILUeY- 
HbIM BepeTeHaM, COCTOAT H3 OO/bINOrO YHCa HEPBHbIX BOJOKOH pa3JIH4YHOrO 
quametpa. HanOomee Tosctble, c OTYeTIMBOH HeipopuOpuAApHOH CTpykTypon, 
MOXOLAT K 9KBATOPHaIbHOH YacTH BepeTeHa M MPOHHKAIOT NOY kKalcyuJy, rye 
HEOJHOKPaTHO JMXOTOMHYCCKH JEMATCH, yIJOWalOTCA M OMeTAalOT Kak BeCb Ily- 
UOK MbILLICUHbIX BOJIOKOH, TaK H €FO OTJC/IbHbIC MBILUCUHbIC BOJIOKHa, 3AKAHYMBaACb 
Ha WX CapkovlemMe Oy/aBOBHAHBIMM MW MyroBuaTbiMu yTouleHusmu. Bowee TOH- 
KHe WH OC3MAKOTHbIC HEPBHbIe BOJIOKHa, MHOFOKpaTHO JeACb, OOpasyloT Ooub- 
Woe KOJINYeCTBO TOHYAMWIHX BAaPMKO3HbIX HHTeH, KOTOpble, rycTo mepemietaach, 
cosilaloT BIevaTeHHe CeTH, OleTaroUlelt BeCb OCeBOM MbILUeEYHBI My4yoK. Ha mpe- 
napaTax, MO/ly¥eHHEIX mo MeTowy Kammoca H OKpallleHHbIX TeMaTOKCHJIMHOM, 
OTUCTIHBO BbIABIAeTCA OoraTad AA paMu COCAMHMTEIbHOTKAHHAA Kalicy/a Be- 
perena. B wenTpasibHol vacTH BepeTeHa, B MECTE Ha/lOKCHUA BETBACHHH HepB- 
HOrO BOJIOKHA, BbIABJIAeCTCH CKONJICHHE MySbIPbKOBHAHbIX, MJIOTHO MpuHieralo- 
mux Apyr K Apyry sep. 

Y nuiojos 6 mec., Hapsy c AupPepenunpoBaHHbIMH HECPBHO-MBIILIeYHbIMH 
pepereHaMi, MbI HaOIOaiH pA ApyruxX YyBCTBUTeCIbHbIX OKOHYAHHH, Haxo- 
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JAULMXCA Ha Pa3s/MYHbIX CTaMAX CBOETO PasBUTHA;, B UX UHCMe — PeLenTOPb 
pacnOJIO*KeHHble B MeCTAX TepexOfa MBIIIIbl B CYXOMKMINE B BUC HeOOJIbIUH> 
BeETOUCK H KYCTHKOB, MXOTOMMYCCKH JeJIAM\MeCH HEPBHbIC BOJIOKHA KOTOPBIy 
pacnoularaioTcdA BOMb MBILICUHEIX H CYXOMKUJIbHBIX BOJIOKOH, OTAAaBad MO XO} 
TePMHHAIH, 3aKaHUMBAaIOUMeCA HeOOJbIIMMU YTOJIILCHHAMH. : | 

B cyXxXoxKWJIMAX MbILIM, a TaKKE B MEXKMBINCUHOH COCHMHUTCIDHOH TKAaHt 
MOXKHO BUETh MHKAlCyJIMpOBaHHble Teblla, KOTOPbIe K STOMY MepHOly BHYTPHi 
yTpoOuol »u3HH Tosa eule HefocraTouHO AudpepeHUnpoBanel. HepBHoe BO: 
JIOKHO Teel, IPOHHKHYB B KalicyJly, WeIHTCA Ha HECKOJIbKO BeTOUeCK (79) 
OTXOMAMLMX MOL OCTPbIM yrsioM Apyr K Apyry. IocmeqHne, Clerka H3BUBAaACb. 


HallpaBAIOTCH K MPOTHBOMOMO*KHOMY Moocy pellentopa. CoeMHHTe/bHOTKAaH: 
Had Kalcysla Teel, HEOObIIMX 
pasmepoB ciao BbIparkeHa, C 
elpa HameualouleHcA CJIOMCTO? 
CTbIO. 

Peuentopuble IpHOopbl KO- 
KU W1OWa 6 Mec. elle He LOCTHY- 
JIM CBOero TOJHOrO pa3BHuTHs: 
HanOouiee muigebeperttaposall 
Hble H3 HAX — (paTep-NayHHHes 
BbI T@JIbILa — BbIABJIAIOTCA # 
riyOoKuX CNOAX KOXKU, THé 
Puc. 1. Mukancyaupopanubih pelentop B cyxoKumuH PaCHOJlaratoTCH TpyiulamMu eo 
JOKTeBOrO cruGaTeia KUCTH HOBOpoxeHHOrO. Ox-10, 8—10) wu ofMHOUHO. OHH uMe 

06. 40x* JOBOJIbHO OombIUIHe pa3sMepbi 

XOPOIIO BbIPayKeHHY!0 BHYTPeH 

HIOIO KONOY Hw HapyxKHy!O KalicyJly csloucToro crpoeHua”. Bo BHYTpeHHe 
KoOIOe Tpocsex*KUBaeTCA OCeEBOH UWHIMHAp HepBHOrO BOJOKHAa, HHOra 3aKkaH 
YMBAIOUMHCA HeOObIHM yTOouJleHHeM. B HapyxKHOH kancye Tebia Hacuy 
TbIBACTCA OOIbINOe KOMMUECTBO COeB (HO 20), TecHO Mpuweratoulux Apyr K Apyry 

B 9ToM xe Nepnose pasBuTHA N1Oa B POCTKOBOM C/10e IMHTeIMA KOKA NaOH? 
BHIABJIAIOTCA HEOOJIbUIME KYCTHKOBHAHBIC PelelTOPbl, TOHKHE H KOPOTKHE B 

JIOKOHWa KOTOPbIX 3aKAHUMBAIOTCA NYFOBKaMH HM KOJeCUKaMH. | 

K MOMeHTY pOxKJCHHA BCE BHIABJICHHbIC HAMM pelleMTOpb! OOHAPy2KUBaloy 
WasibHely!o cTemeHb AnddbepenuupoBKu. | 

KycTHKOBHHbIe pellenropbl B MeCTaxX MepexoOfa MbIILMbI B CyXOKMIUA 
YCOKHAACL H YBEIMYMBaACh B pasMepax, O*POPpMJIAIOTCA B veniencat tele 
Hble Beperena. Or OobWOrO KOMMUeCTBAa TEPMUHaIel, OOpasyrloulux MBILL€UHO- 
CYXOXKMIbHOe BeEPeTCHO, OTXOAAT MHOFOUNCJIEHHbIeE KOPOTCHbKHe BapHKOSHbIe 
B€TOUKH, OXBAaTbIBaIONLHe OObUNIOe UHCIO MbINICUHBIX H CYXOMKHJIbHBIX BOJIOKOH. 

YBeIMUMBAIOTCA B PasMepax PeLleMTOPbI, PpacmomO*RKeHHbIe B CYXORKMMUAX 
MbILIM. OTYeTIMBel BbIABJIACTCH COHCTOCTb HX KallcyJbl. HepBubie BOOKHa 
MPHHUMAaloT U3BMJIMCTHIM XapakTep H MO xOMy CBOeMy OOpa3ylOT HeCKObKC 
netesb (puc. 1). Darep-naynHneBbl TeIbWa KOXKU MaOHH HOBOPOKAeHHOrO MpH- 
OlMxKaloTcA K NepHHUTHBHIM (opMam. B Hux OTYeTIMBO BbIPaKeHbI BHYTPeH- 
HAA KONOA M MWaCTHHVAaThI XapakTep HapyxHOM Kalicyb, KOoTOpad K 39TOMY! 
Me€pHOLy CHIbHO YBeIMUMBaeTCA B pasmMepax. Bcrpeuatorca cbaTep-naunHneBbl 
Tebla, HEPBHBIM allmapaT KOTOPbIX MMeeT COKHOe cTpoeHnue. TponukuyB 
BO BHYTPeHHIOIO KOOY, HEPBHOe BOJOKHO JeIMTCH Ha HECKO/bKO BeTOUeK (3—4), 
Or HHx, B CBOIO OUepeb, OTXOLAT TOHEHDKHE V3BUBAIONINeCA BOMOKOHILAa, KO- 
TOPbIe B BHC KHCTH HAYT BAOMb Teblla K €FO MPOTHBOMOMOMKHOMYy MoMOcy. 

Buicoxol crenenu AudbtbepennupoBKu ocrurator pellenTopbl B POCTKOBOM 
coe siuTenus. Hedobiine KyCTHKOBYHbIC OKOHYAHMA, KOTOPBIC MbI BULeIH 
y mona 6 Mec., mpuo6perator y nmof0B 7—7,5 mec. HOBOPO?KACHHbIX JeTeli 
XapakTep rycTbIx KycTuKoB. Berouku moceqHux Mo xojly cBOeMy HM B MecTaXx 
TepenereHHA OOpasyloT OoubuIoe KOMMUECTBO BapHKOsHOCTe;. 


“Puc. 1—4 BpInowHeHbI IPH MOMOMLM PHCoBaMbHOrO anmapata na ypoBuHe cTowa. 


| Ha OTACIbHbIX WpelapaTax MION0B 7,5 Mec., alle — y HOBOPOXxKJeHHBIX 
ACTEH, B COCOUKOBOM CJIO€ KOK BbIABJIAIOTCA He HaOIOMaBUINeCA paHee pasBu- 
Balolluecd OCASaTeIbHbIe TeIbila Melicnepa. Ha mpenaparax BUHO, KaK HeEpBHBIe 
BOJOKOHIA, AOCTHTHYB BeEPXYIKH COCIMHHTCbHOTKaHHBIX COCOUKOB KOH, 
OOpasyloT HeOOMbIINe Y3eIKH WIM NeTeIbKU, OTUETIMBO pas/IHUHMBIe JHILb 
IPH WMMepCHOHHOM yBeM4ueHHH (puc. 2). 

Takum o0pa30M, MOXKHO BHJETb, YTO K MOMeHTY PoOxeHuA pellenTopHLiit 
almapat WCCIeQOBAaHHbIX HaMM MBI pykKH HM KOKA Jalon copMupoBan. 
-OjHaKo He BCe HEPBHbIe OKOH- 
“aHHA K STOMY epoxy o- 
CTHIIHM CBOeH MONHOM Mopdo- 
JLOPHYeCKONH udpepeHuMpoBKH. 
Ojuu 43 HX — HePBHO-MBI- 
ueuynble BepeTeHa u cpaTep-na- 
UHHHEBLI TeIblLa — Y2Ke BbICO- 
KO OpraHH30BaHbl; Apyrue — 
HHKAICYJIMPOBaHHble TeIblla u 
“MBILUeYHO-CYXOXKHJIbHbIC + Bepe- 


‘TeHa — HECKOJIbKO IIPOABHHy- 


JIHCb B CBOCM pa3BHTUM; Tpe- Puc. 2. UnkancyMpoBaHHbl pelenTop B CyxXOKAIHU 


z myueporo cru6aHHa KHCTH peOeuka 3 seT. Ox. 7, 00. 
Tbu — Tembita Melicuepa — Ha- qOS 


XOMATCA TOJIbKO Ha HavaJIbHbIX 
‘CTaquAax CBoero POpMUupoBaHHA. 

OcoOpnli uHTepec, eCTeCTBeHHO, IIpeAcTaBHIO WIA Hac u3syyeHHe Mopdouo- 
THH YYBCTBHTEIbHBIX OKOHYaHHH y Mere 3—4 ser, NocKOuIbKy y Jere sToro 
Bo3pacta yaeTcA BbIpadoTaTbh Oonee AudpepenUHpoBaHHblli pA yCJOBHBIX 
pedlekcoB, CBA3aHHbIX C JeATeb- 
HOCTbIO TAaKTHJIbHO-KHHECTeETHUECKO- 
ro aHaslM3aTopa. 

Ha ocHOBaHHH NOJYYeCHHbIX HaMH 
THCTOJIOrHYeCKHX KapTHH MOXKHO 
cKa3aTb, ¥TO K 3—4 TrolaM >XKuH3HH 
peGeHKka YYBCTBHTEIbHbIC OKOHUAHHA 
B MbIUMaxX WH KOMKe PyKH MOCTuraioT 
BHICOKOH CTeMeHH Pa3sBHTHA. Tak, y 
pe6enka 4 s1eT MbILIeCYHO-cyxXOxUJIb- 
Hble BepeTeHa JOcTuraloT OobUINX 
Pa3sMePoOB, OXBAaTbIBAA 3HAYHTeIbHYIO 
MOBeEpXHOCTh HHHe€PBUPYeMOH TKaHH. 
Puc. 3. Paspnpatomeeca tembue Meficuepa BKo- HepBHble BOJIOKHa pelleliropa faror 
3Ke NaOHH HOBOPOMKCHHOTO. Ox. 10, 06. HMM. HavaJlo MHOTOUNCJICHHbIM BapHKO3- 

HbIM BeTOUKAM, KOHILeBbIeC OOpa30Ba- 
HHA KOTOPbIX MpescTaBAAIOT COOoOH MeTebKu, CeTOUKH H yTommeHHA. Ilocney- 
HHX TaK MHOFO, UTO BMECTe B3ATHIC OHH HalOMMHAaIOT COOOH OobWHe rpo3slH. 

K 3—4 rojam »%M3HH peOeCHKa HHKaNCyJIMpOBaHHble OKOHYAHHA, pacio- 
JIOKCHHBIC B CYXOXKHJIMAX MBI HM B M@XKMBIMICUHOM COeCAMHUTeEIbHOH TKAaHH, 
peskKO yBe/JIMUMBaIOTCA B pa3sMepax, a XOJ HX HEPBHOTO BOMOKHA SHAYHTCIbHO 
ycnoxwkuserca. IIpoHuKHyB B KONOy, HepBHble BOMOKHAa OoraTo BeTBATCA M Ha- 
IIpaBJIAIOTCA K MPOTHBOMOORKHOMY MOMOCy PeleNTopa, SalONHAA BCIO ero T10- 
stoctb. UssuBascb uv Mepenletaich Mexy coOoH, OHM OOpasyi0T KI yOOUKH pas- 
HOM cTemeHu COxwKHOCTH. XOPOUIO BbIPAaKeHHaA KalcyJa Teel yBesIMYHBAaeTCA 
B pa3Mepax, OTYeTIBEl BbIABAAeTCA ee COUCTOCTb (Puc. 3). 

B mocrHaTaIbHOM lepwoye HaMOomee OTYeTMBO NpOABJIAeTCA pa3sBHTHe 
pyro HeiiporucTromornyeckou CTpyKTy ppt, CBA3AHHOH C by nknnent TAKTHJIb HO- 
KUHeCTeTHYeCKOrO aHalugaTopa,— OcA3aTebHbIX Teel Melicnepa. B nepspie 
MeCALLbI KU3HM peOCHKa OHM 3HAYHTEMbHO YBEMYMBAIOTCA B PasMepax, a K 3 To- 
JlaM 110 CBOHM pa3MepaM MH MO XapakTepy BeTBJICHHA HEPBHOFO BOOKHA H pac- 
NONOMKEHNMIO CHEMHAIbHbIX KIeTOK Tetbita Meicnepa MOUTH HE OTAHYAIOTCH OT 
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TAKOBbIX Y B3POCJIbIX. Be3MAKOTHbI€ HEPBHbI€ BOJIOKHA, BOA BHYTPb Te/bila 
V3BHBaACb H Tepenleraich, OOpasy!oT CJIOKHbIM KsyOOUeK HePBHBIX HUTCH, 
M@Ky BOJOKHAMM KOTOPbIX PaCMOJlaraloTcaA CHelHaIbHbIe KJIeTKH, MNO-BUAH™ 
MOMY TvIHaIbHOH Mpupoybl (puc. 4). 

M3 cKa3aHHoro BUAHO, YTO K 3—4 rojlaM 2%Ku3HH peOeHKa BCE HEPBHbIC OKOH~ 
YaHHA HCCIEOBaHHbIX MbIL HW KOMKU PYKH MOCTHPAIOT BLICOKOM CTeMmeHH PasBH- 
THA. STO MOSBOUIHET HAM MpOBeCTH HEKOTOPy!O MapaJieb Me*Ky OTMCYCHHOH 
OTHOCHTEJIbHOM MOPPOsOrMYeCcKOH 3PeJOCTbIO IIpOMPHO- WH TaKTHJIbHBIX PEEll-’ 
TOPOB H (PYHKILMOHAJIbHbIMH CHOCOOHOCTAMH TaKTHJIbHO-KHHECTeETHYECKOFO aHa- 
Ju3atopa 3—4-eTHHX jeTeH. 


Puc. 4. Tenpue Melficnepa peOeuka 3 ser. Ox. 10, 06. uum. 


: 

IIpopenenuble Hamu OMBbITHI Ha MeTAX 2—4 seT NOKasbIBaIOT, 4YTO eT 2-eT- 
Hero BOspacTa 3Ha4YHTebHO yCcTyNalor LeTaM 3—4 JleT B TOUHOCTH BOCIIPOH3Be>_ 
JICHHA MaCCHBHBIX JBYXKeHHH, B CKOpOCcTH: OOpa30BaHHA YCJIOBHLIX CBA3el, 
a TaK2%Ke B TOHKOCTH AuddepeHuMpoBaHHA CPOPMbI HW BEIMIMHbI WpeyMeTos. Ha- 
IIpHMep, B OMNbITaX C BLIPAOOTKOH YCJOBHBIX CBASeH Ha BeC MpefMeta Bce TeTH 
3—4 mer oOpasoBbiBanu ycOBHble cBA3H Ha 4—8—30 coueTaHuAX, Tora Kak 
HeKoTOpble eTH 2 eT — TombKO Ha 77—140 coyeraHuax. OnpiTpl noKasan, 
uTO JeTH 3—4 ser CBOGOAHO Morin OTAUddepeHuNpoBaTs Bec 60 un 100 r, 70 w 
100 r, B TO Bpemsa Kak Cpeau JeTel 2 eT STO 3aaHue BHINOMHUMIM JIMIIb OTeIb- 
HbI€ HCIbITYeMBIe, : 

TlonyyeHHpie HaMH JaHHbIe 0 MopdomorMyecKOMy pa3BHTHIO MporpHo- 
WU TAKTHJIbHbIX PeWeNTOPOB HU HX COMOCTaBJIeHHe C (POPMUPOBaHHeM HEKOTOPHIX 
CNOCOOHOCTeH TAKTHJIbHO-KHHECTETHYCCKOrO aHalusaTopa ete 2—4 ser cBu- 
JIeTeIbCTBY!IOT O TECHOM CBA3H Pa3BHUTHA (PyHKWMH C pa3sBHTHeM CTPyKTYypHI. 
Yem Ooupuiel creneH#u MOpdosorMuyecKOH 3peocTH AocTuraeT pelenTopHbili 
ammapaT, TEM (KaK 06 STOM CBHJeTeJILCTBYeT OOBCKTHBHBIM MeTOL BbIPAOOTKU 
YCJIOBHbIX CBA3eH) Somee ueTKO Hu AudiepeHuNpoBaHHO BOCMpHHUMaeT OH TE 
WIM [pyre OMpeeeHHbIe BHEWIHHE CTHMYJIbI, TPaHctpOpMupyaA UX B HEPBHbIe 
MMMIYJIbCbI. OTH NOCMELHHE NepesaloTca Ha MOCTATOUHO CO3PeBLINe K STOMY Bpe- 
M€HH KOPKOBbI€ YaCTH TAKTHJIbHO-KHHECTeETHYeCKOrO aHamusaTopa (’). 


ViuctutyT SBoJ0UMOHHOK dbusnonorua um. HW. M. Ceuenosa Tloerynusto 
Axayemun HayK CCCP 24 IX 1958 
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Aoxsagp Akagemuu nayr CCCP 
1959. Tom 124, Ni 6 


IKCIHEPHMEHTAJIBHAA MOP®OJOl Hs 


10. K. BOTOABJIEHCKHH 


_ BJIMAHHE CTEMEHH PASPYLIEHHA JIMM®ATHYECKUX Y3JIOB 
BEJIbIX KPbIC H KPOJIAKOB HA MOCJIEXYIOW[YIO PETEHEPALLHIO 
MPH UX TPAHCIIJIAHTALMH 


(ITpedcmasaeno axademuxom K. H. Cxpaouneim 8 X 1958) 


IIpu usyyeHuu mpoleccos pereHepauuu psafom uccneqopatenelt (1°) Obi 
3aTPOHYT BONpOcC O 3HaYeHHH paspylieHHA TKaHeH Ha MocseAyroulee BOCCTAaHO- 
BaeHHe. Bpwio ycTaHOBJIeHO, YTO BOCCTaHOBJeHve MOBpexKAeHHOM TKAaHH B yc- 
JIOBHAX HOPMAJIbHOTO CYUIECTBOBAaHHA ABJIACTCA YHHBepCaIbHOH peaklneli Op- 
raHu3Ma HM YTO TeYeHHe M KOHEYHbIM pe3yJIbTaT pereHepallMOHHOrO mpolecca 
CTOUT B ONpefeseHHOH 3aBHCHMOCTH OT XapakTepa HM CTeneHH pa3pylleHua. 

Oguaxko padotn T. I]. Bunorpagosoi u I. K. Xpyntopa nokasavu, uTo upes- 
MepHad TpaBMa H CJIMINKOM OoJIbLUIMe AeCTPYKTHBHbIe MpOlWecchl He CNOCOOCTBYIOT 
noculewylomeH pereHepallMH, a 3axKHBJICHHe NPOHCXOAUT MyTemM rpy6oro py6ue- 
BaHHsl. 

Met cow HeOe3bIHTepeCHLIM BbIACHHTb BJIMAHHe paspyluleHHaA Boodle 
ero CTeleHH Ha XOJ BOCCTAHOBHTeEIbHEIX MpOleccoB NpW TpaHcianTalun JIMM- 
cbaTwueckux y310B. Jia 2TOH Wen ObIM NOCTaBJeHBI WBe cepuu onnitos. B | 
CepHH suMaTuueckHe y3vJIbl NepecaxkKHBaJINCb HeEOOJIbIIHMH, B | MM ®, KycouKa- 
MH IO MeTOAy, mpeqomwenHomy ®. M. Jla3sapenxo (?°) Qua KyJIbTHBHpOBaHHsA 
TKaHeH BHYTpH OpraHusma. Bo II cepnu onpiron ucnomb30Balacb B OOMeM CxXOJ- 
Had MeTOAMKa, HO MeJIKO Hape3aHHbIii HOXMKHMWAMM JIMM@aTHUeCKHH y3e C 
Webio Oomee rilyOokoro pa3pyWIeCHHA ONOMHUTeIbHO OBICTpO pacTHpaJica B 
MaJICHbKOM CTYNKe, H 3aTe€M MOJLYYeHHAaA KallMila CMeLWIMBaJlaCb, KaK H B OMbITaX. 
JlagapeHko, C KyCOUKaMH WeNNONMHa HU TpaHcnaHTHpoBasacb. HeoO6xofzumo 
NOAUepKHYTb, YTO MYTeM pacTHpaHHA MbI NOOUBANHCb TOMbKO Ooee Apoouoro 
M3M@JIbUeHHA KYCOUKOB, He cTaBA cede 3aa4yy MbITaTbCA pa3pyIMTb Bce 
KJI€CTKH TpaHciaHtTata. 

B o6enx cepHax Opasucb NOAKOJeHHbIe JMMaTHyeCcKHve y3uIbl UW TpaHcmiaH- 
THpOBaJIHCb MO], KOXKY B OOMACTb NOAMbIMMeYHOM BIaXMHbI TOMy Ke %KUBOTHOMY 
(ayToTpaHcnmaHTaunn). 

Beero 6pI0 ucnomb30BaHO AIA ombiToB 220 Kpbic 2,5-mecauHoro BospacTa 
u 42 KpomuKa B Bospacte 3,0 Mec. 

TpaicnanTaTh, U3BeyeHHbIe BMecTe C OKpyxKalonleli TKaHbIO, PUKCHPO- 
BaJINcb B KuAKOcTH LlenKepa yepes 3, 6, 9u 12 4ac., aTakxe yepes 1—10, 12, 15, 
20, 30, 40 u 50 cyrox mocne mepecayku. OObeKTHI 3aKJIOUAIMCh B mapaduH. 
Cpesbl H3POTOBAIHCb He Toe 7 » MH OKpamiMBamMcb nO MavWIopv, KMCJIbIM re- 
MasayHom m0 Meiiepy u asyp I] — 303HHOM. 

TlonyueHHpii Hamu cbakTH4eCKH MaTepWasl MOKAa3bIBaeT, UTO Y KPbIC H Kpo- 
JIMKOB IPH Mepecay{Ke Kak KyCOuKaMH, Tak MB BUe pacrepTOH MO KalliMUpl TKaH 
JimMcatTuueckoro y3vla Wpolecchl paspyWieHHA M 3aTeM MOCMeyIOUlero BOCCTaHO- 
BICHHA MpOTeKaloT CXOAHO C OMMCaHHEIMY Hamu patee (™') mpH TpaHcmlanTaluy 
IlesIbIX Y3JIOB, HO C HEKOTOpPOH 3afepxKKOH BO BpeMeHH. Vi 3fecb Ooubiwadt YacTb 
TpancniadTaTa noxBepraercsa moJIHOoMy Hekpo3y. B nmepBylo Ovepeb AereHepH- 
pYlOT AMMOUAHBIe KJeTKH, a 3aTeM M peTHKyaApHbIe. Ha mepBbrx sTamax Ne- 
TeHepallMs KJICTOK COMpOBOxKaeTcA CaMbIMH pa3sHOOOpasHbIMH H3MCHeHH AMA 
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UX AJlep — MHKHO30M, KapHOpeKCHCOM, KapHOsM3HCOM. SaTeM Mmpollecc HAeT 6o- 
lee OHOOOpasHo, M JereHepaTHBHble H3MeCHEHUA ANep BbIABIAIOTCA TOKO B 
popmMe muKHo3a. Ha mecte mormOmmx K1eTOK OOpa3yeTCcA WeTpUT, KOTOPbIH CO 
BpeMeHeM MlocTelleHHO pa3spyulaeTca B pesysbTaTe (parollHTO3a BCeMBLIMMHCA 
B TpaHcnylaHTaT MHOOYMCJICHHBIMH JIeHKOWMTaMH M MakpotparaMH. Vuorga He- 
Kpo3y Mos[BepraercA BCA TpaHCIWIaHTHpOBaHHaA TKaHb. BooOuye xe YNCIO Mo- 
rHOalouyux TpancniantaTos B | u II cepax HamimMx MepecaoK JOBObHO BeJIMKO 
HM COCTaBIAeT B MepBOM cyuae 33%, a BO BTOpoM 46%, UTO 3HaYHTeIbHO pe- 
BbIllaeT MpOWeHT Heyau Mp TOTAaIbHbIX mepecayKax (19%). 

Vi syech, Ip yqauHbIx OMbITaX, B CpeqHeM Yepes Tpoe CyTOK Nocwe Nepecatku, 
H3 COXPaHMBIIMXCA PeTHKYJIAPHbIX KJICTOK HauMHaeT OOPasOBbIBaTbCA XapakTep- 
HbI JJIst pereHepHpylollero y3sia Y3KOMeTJIMCTHI CHHIMTHA C WHPOKHMH NpoTo- 
wla3MaTHueCKMMH MepeMbluKaMH. B o6pa30BaHHu TaKOrO CHHIMTHA MpHHHMAarOT 
yuacTue Hapay C peTHKYJIAPHBIMM Tak>Ke a/[BeHTHIMaJIbHble K€TKH BpacTalo- 
‘UIMX KPOBCHOCHBIX cocyyoB. Yuacrue B 3TOM Mpollecce KJI€ETOK «3HOTeIHA», 
pacnOvlararouluxca B HMcaTHyecKOM yavle 10 rpaHulle AMMPONAHOK TKaHH C Te- 
“pudbepwuecKUM CHHYCOM, IIpH HacTOAMMX MeTOMax Mepecafok yCTaHOBHTb He 
-ylaslocb, TaK Kak BOOOIIe 9TH KJICTKH B H3MCJIbUeCHHOM TKAHW paCciO3HaTb COBep- 
‘IM€HHO H€BO3MOXKHO. 

B ompirax c mepecay{KaMH WesIbIX Y3JIOB Mbl BUeJIH, YTO OCHOBHBIM HCTOUHH- 
KOM JIA pOCTa CHHUMTHA ABJIACTCA PETHKYJIAPHbIM OCTOB OCTABLIMXCA %KHBbIMH 
-OCTPOBKOB JIMMOWAHOH TKaHH. Mx MbI HasBasiM O“aramMu pereHepalnu. B Ha- 
-CTOAMAX 2Ke OMbiTax OOeHX CepHH CHauaJla BO3HHKaeT CHHIUHTHM H3 BHOH3Me- 
HAIOUIUXCA PETHKYJIAPHbIX KJIETOK, a 3aTeM YyKe e€FO METH 3aNOJIHAIOTCA JIHM- 
-POHAHbIMY KleTKaMH. 

JlambHeiimee mpeo6pa30BaHHe mepecaxKeHHOH TKaHH, 3aKOUAaIOUleecA B 
-(POpMUPOBAaHHH JIMMOMAHEIX OCTPOBKOB, ABJIACTCA KOHCYHDIM IPH aHHbIX MeTO- 


ax TpaHCciliahTalun. Ha 9TOM pereHepauuaA OCTaHaBJIMBaeTCAH, HW HaM HH Ppa3y © 


He yasloCb YBUeTb HH BTOPHYHBIX Y3CIKOB C WEHTPpaMH pa3MHOXKeHHA, HU Ccop- 
MMpOBaHHOrO MO3roBOro BeleCTBa y3Jla C MO3FOBbIMH IHYypaMu. 

Ha6oyeHua Hall MepecaxkeHHbIMH H3MEJIbYUCHHBIMH Y3J1aMH ObWIM 3aKOHUeHDbI 
‘10 WpowectBHH 40—50 cyToK, CuHTad c Hayala ONepallMu, TaK KaK K 3TOMY Cpo- 

KY BCe TpaHCIaHTaTbl paccacbiBaJIHCb, H Mbl BUJeJIM TOJIbKO KapTHHbl Jerenepa- 
‘MM MW 3aMellleHHe MepecaxKeHHbIX KYCOUKOB XKHPOBOH TKAaHbIO. 

B o6ujem Bce MOpdoulorMyeckHe H3MCHEHHA, HMerOlMe MecTO pH MepecayKe 
‘pacTepToH TKaHH JMMaTHYeCKHX Y3J1I0B, MOMOOHLI TaKOBbIM MpH mMepecalKe 
mo Jlas3apeHko. Pa3Hutla TObKO B KOJIMYeCTBE YauHbIX OMbITOB. 

TakuM O6pa30M, HCKYCCTBeHHOe H3MeIbueHHe TKaHH JIMMiaTHYeCKHX y3- 
JIOB Y KpbIC H KPOJIMKOB, H€3aABHCHMO OT CTeMeHH paspylleHuA, He yCKOpHJIO AB- 
-JI€CHHHM pactaya M Mocwefyrourero BOCCTaHOBJeHHA MO CpaBHeHHto C HepaspyuleH- 
HEIMH OpraHaMH, KaK MOXKHO ObIWIO Obl OKHMATb, CCAM MepBy!O CTaqMIO pereHe- 

pallHH NOHHMAaTb JIMUIb KaK MeXaHMyecKoe paspyulenve. Mmea 3T0 B BAHAY, MOX- 
HO CKa3aTb, YTO H3Me/IbUeHHe JaHHOrO OpraHa He ABAeTCA pellaloluluM caKTo- 
POM Mp mocuexyroueH pereHepauun. 


Mincrutyt mopdomorua 2KMBOTHEIX uM. A. H. Cepeposa Ilocrynuso 
Axkaylemun wayk CCCP 12 X 1958 


WHMTHPOBAHHAA JIMNTEPATYPA 


-H. CTyautcKuit, Yen. cosp. 6von., 40, B. 1, 94 (1955). © ©. M. Jlasapeu- 


0, Apx. Guon. nayk, 34, 5—6, 707 (1934). 1 10. K. B : 
Ne 3, 685 (1957). es) K. Borossaenckun, JAH, 113, 


Wok 1a Wb Akanemuu Hayk CCCP 
1959. Tom 124, Ne 6 


PH3SHOJIOTH A 


P. A. TYPHHAH 


‘O TIPEACTABHTEJIBCTBE TA3SOBOrO HEPBA 
B THALAMUS OPTICUS KOILKU 


(JTpedcmaseaexo axademuxom K. M. Boikoevim 20 X 1958) 


CyilecTBeHHOM 3ajayel (bu3sHOOrHH ABJAeTCA H3yYeHHe MpescTaBUTeMbCTBAa 
acpPepeHTHBIX CHCTeEM Ha Pa3HbIX yPOBHAX MeHTPasIbHOM HepBHOM CHCTeMBI. 

Pay seKTpousnosoru4seckux MH MOpdoJOrHyecKHX HCCAeOBAHHH MOsBOuH- 
JIM BbIACHHTb COMATOTONHYeCKOe pacipeyeneHue mpescTaBuTebctBa addepeut- 
HbIX CHCTCEM BHYTPH 3aHero BeHTpabHOTO AApa Talamyca KowKH (Nucleus 
wentralis posterior). Meroqom peructpalmu nepBu4HbIX OTBeTOB BHYTPH 3TOFO 


at 


lay es a ies SR a 


Puc. 1. Cxema ToMmMyecKoro pacmpemeneHHa acbpepeHTHEIX HMMyJIbCOB BHYT- 
pu 3aqnero BEHTPpatbHOrO Apa Tamamyca Kowku (N. VP). F, S, H — 
HYJEBbIe IIOCKOCTH KOOpAuHAaTHOH cHucTembl XopcaH — Kaapxa, VPL — 
3aylHe-aTepaIbHan wacTb aqpa, VPM — 3afHe-MeqHaIbHad yacTb apa, a, 
], p. m— mepequan, Hapy2kHaA, 3a,HAA HM BHYTPeCHHAA CTOPOHBI ALpa. 
J — xpoct, 2 — KpecTuoBasx o6sacTb, 3 — NOACHHUHAA O6MacTb, 4 — cnH- 
Ha, wea, 5 — romopa, 6 — JIMWeBaxH YacTb TOJIOBH, 7 — okoulopoToBan 06- 
nacTb, 8 — 2-a comaTuuecKkad OOlacTb, 9 — 3aHAA KoHeUHOCTD, 10 — 
nmepeqHad KOHedHOCTh, 1/1 — UpeBHBIH HepB, 13 — Onyxaroului HepB, 
14 — Ta30BbIM HepB 


spa Oba ycTaHoBjena ToMorpapusr npe{CTaBHTebCTBa comaTuyeckoli UYyB- 
erputenbHoctn (1-a u 2-4 comaTuueckne 30nbI, puc. 1) (%,”,*,°). 

He menpuee 3HaueHHe HMEIOT HCCJIEQOBaHHA, YCTAHOBMBLIMe MpescTaBu- 
TCJIbCTBO HHTEPOMeNTHBHbIX adpPepeHTHBIX CHCTEM B Ape. TlpopeneHuble padortnl 
MOKa3aJiM, UTO 30Ha UpeBHOrO HepBa WIMPOKO MepeKpbIBaeT o0u1aCcTb mpeycTaBu- 
TeIbCTBA TYMOBUULA, 3AXOA YACTHYHO Ha B0HY MepeHeH M 3ay\HeH KOHCYHOCTH, 
H 3aHWMaeT JOpCa/IbHYIO MOBEPXHOCTL 3al\He-aTepalbHOK YaCTH 3aHero BeH- 
Tpambuoro sgpa (°,"). Soxa npescrapureibcTBa Oly alolero HepBa pacioso- 
2Kena Oonee BeHTPaIbHO B MepeHe-MeAHaIbHOH YaCTH STOO Apa MH WIMPOKO 
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N€peKPbIBaeT MpeACTABHTEILCTBO AMUeBOH YaCTH TOJOBbI HW OKOJOPOTOBO! 
o6sacTu. 3yecb Ke, 3aHuMad HanOolee ME{HaJIbHYIO H BEHTPaJIbHY!0 YaCTb AMpa,. 
pacnomoxkeHa 30Ha MpecTaBuTebcTBa ASbuMHOrO HepBa (°). 

Takum oOpasom, cpetu HanOolee KPyIHbIX HM BaxKHbIX HEPBOB, Nepearoulux. 
MMIyJIbCallvi0 OT BHYTP€HHHX OplaHoOB B IWeHTPaJIbHy!0 HepBHYy1O CHCTeMy, He- 
MCCICMOBAHHbIM OCTABAaIOCb MpeICTaBUTeIbCTBO Ta3OBOrO HepBa. OToT mpoed. 


Obi BOCIOJHEH B OTHOLICHHU KOPbI JIMIIb B MocueqHee Bpema (°). Bbulo ycTaHoB- 


leo, uTO 1-4 30Ha MpecTaBHTeIbCTBa Ta3OBOrO HepBa B KOpe OOMbIUX MOJy- 
wapuii MO3ra KOWIKH pacmomomeHa y KpecTOBUAHOH Oopossbl, B OOacTH mpex- 
CTABHTEIbCTBA CeaIHULHOrO HepBa, a 2-4 30Ha paciiovlaraeTca B CpefqHeH YacTH 
nepewwell SKTOCHIbBHeEBON GOoposzbI BO 2-H coMaTHYeCKOH OONacTH MpeycTaBH- 
TEIbCTBAa CefaiuuHOrO HepBa (°). 

TakoBbl KpaTKuHe JaHHble, MOCAyXMBUIME NOBOJOM JIA uCCeqOBaHHA Npey- 
CTABHTEJIbCTBA Ta3OBOFO HepBa B 3aHeM BeHTPaJibHOM spe Thalamus opticus. 

UccseqopaHuad MpOBOLHINCh B YCJIOBMAX OCTPOrO OMbITa Ha B3POCJIbIX KOTAaX 
Becom 3,5—4,0 Kr mo HeMOyTas-xJIOpasO3HbIM HapKo30M (HemMOyTai 30— 
40 mr/xr, xopanosa 40—5O0 mr/xr). CreneHb HapKO3a JOBOAKJaCcb JO MOHOTO: 
NOaBICHHA «CNOHTAHHOM» OuOICKTPHYeECKOM AKTHBHOCTH KOPbI MoOsra. 

)KuBorHoe (PuKCHpOBaOCcb B CTepeoTakcHueckoM mpHOope. Oba nomymapun 
FOJOBHOrO Mosra OOHaKaJUCh, HW yMasAacb TBEpad MO3sroBaA OCOooUKa. Mosr 
MOCTOAHHO Opollaica :bu3HOMOrHYeCKHM PaCTBOPOM COOTBeTCTBYIOMLeH TemMme- 
paTypbl, a TemmepaTypa Tela NOsepxKuBalacb CielMaIbHbIM OOorpeBarTeseM.. 

Hepspi (celaIMULHbIM W TasOBbIli) pasipaxkalucb CepeOpAHbIMH JIeKTPOLaMwa 
THMa «MeHa>, OJMHOUHbIM KOHJCHCaTOPHBIM yapoM (HampsxeHHe 5—10 B,. 
AJIMTeIbHOCTb uMNysbca 0,2 Mcek). OjMH 43 OTBOLALINX JJIEKTPOAOB NOMeMLasIC# 
Ha MOBepXHOCTH KOpb! B 1-H 30He MpeycraBuTembcTBa TasoBoro HepBa (°). J[Ba: 
NOPpyKHbIX IeKTPOa C MOMOLMIbIO CTepeoTaKCHYeCKOH TeXHHKH BBOJMJINCb- 
yepe3 TOMY NOyWapuA B 3af,Hee BEHTPasIbHOe APO Tasamyca (MpaBoe vu we- 
Boe), COracHO KOOpyHHaTam Xopcu — Kaapka, No JaHHbIM cTepeoTtakcuye- 
ckoro aruaca (°). 

IlorpyxHOM 2S7eKTpOL NpescTaBiAd Co6Ool TaHTaOBy!O MpoBOMOKy AuaMerT- 
pom 0,3 MM, H30/INPpOBaHHyl0, 3a HCKJIIOUCHHEM KOHIa, OAKeJIHTOBbIM JIaKOM pe 
TepMHyecKOH OOpadoTKe. Konyunk deKTpOa TInHOH Zo 80, cTOueHHDIM Ha KO- 
HyC, HMeJI B Juamerpe 20—40 p. Mnanddepentupili snekTpox 3aKpensAJICA B KO- 
CTAX JOOHOM Nasyxn. OTBORHMbIe NOTeHIMabl PETHCTPHPOBaIHCb Yepes ycu- 
JIMTeJIb Ha TPCXKaHaJIbHOM KaTOJHOM OcIHIOrpade U 3aNHCbiBaNuCcb Ha (POTO- 
Oymary. SaqHee BenTpabHoe apo (N. VP) pacnomoxeHo B BEHTPO-saTepa/IbHOM 
yrly TalaMyca KOWKH WM FpaHH4HT: MOpCasbHO C 3aHe-saTepasIbHbIM ALpOM 
(N. LP); Benrpo-naTepanbuHo c peTuKyApHbiM agpom (RT); MequasbHO ¢ OCTaJIb- 
HbIMH AJpaMM BeHTPabHOM Tpynnbi — JaTepasbHbIM wu MequalbubIM (N. VL, 
N. VM). 

ITO Apo, CoriacHo Oouee HOBBIM TaHHbIM (5), COCTOHT u3 ABYX MOJOBHH — 
3aHe-laTepambHoro sgpa (N. VPL uaa Ext.) u 3aqne-mequaibnoro sagpa 
(N. VPM wan Arc.) — u uMeer creqyloujve KOOPAHHAaTHI B MMJIWIMMeTpax:. 


N. VPL N. VPM 
®pontanbyo (F) it 14 6 10 
CarutrasbHo (S) 9 4,8 Then 2,8 
Topu3ontambHo (H) +2,5 —1,2 +2,2 —1,7 


YUHTbIBAA, ITO KOPTHKAIbHOe NpeACTaBHTEAbCTBO TasOBOrO HepBa pacno- 
AOXKEHO B 3OHE MPeACTAaBUTeIbCTBa CeaIMUIHOrO HepBa, ClpaBewIMBO Mova- 
TaTb, YTO TAKOe COOTHOMEHHE CYILECTBYET H B BEHTpaJibHoM ape. Ilostromy Bua- 
Wal€ MbI pasiparxkKaIM TObKO CefaIMUHbIM HepB HM OTBOAMH OT KOHTPa- H 
HICEMATEPaIbHO PaCHOOREHHBIX ACP NOTeHMMaIbI, MOKA HE HaxOluIH 30HY 
MaKCHM@JIbHOM AKTHBHOCTH M€PBUYHBIX OTBETOB. SaTeM B Mpesenax STO 30HbI, 
Pasiparkad TasOBbI HepB, HaxoJuJIM POKYC MaKCHMaJIbHOM aKkTUBHOCTH (puc. 2). 

IleppuuHbie OTBeTEI, BbISKIBACMBIC paspaxKeHUeM Taz0BOro HepBa Ip OTBe- 
ACH Ha KOHTPaslaTepalbHOH CTOpOHe, MpelcraBaau coOoh AByxia3Hoe mMo- 
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JIOKUTCAbHO-OTPHIATeIbHOe KOMeOAHHe C MaTeHTHHIM MepHofom 5—8 mcek. 
M MMIMTCbHOCTbIO NOMOKATEIHOH (pasbt 15—40 mcex. (amnuiuTy2a MomoxKUTeMb- 
HOH cbasbt 130—210 ps, puc. 2 B, 1). Ananor“yuHble’ OTBETEI PePHCTPHPOBAaTHCb 


Sa 


Puc. 2. 30Ha mpegzcTaBHTeIbCTBa Ta30BOrO HepBa B 3aNHeM BeHTPaJIbHOM sagpe 
HW MOTCHIWHasbI, OTBOMUMbIC B ITOH 30He. A: J — MOTCHWMaIbI, OTBOJHMBIE B TOU- 
Kax, pacnooxKeHHbIx Ha 500% NopcambuHee 30HbI MpeAcTaBuTembcTBa (TOUKH cper- 
‘Hero pa3Mepa); 2— 3aqHee BCHTPabHOe APO TalaMyCa; TOYKH yKa3bIBaloT 
MOMOXKeHHE KOHYNKA SICKTPOLa MpH UcCeMOBAaHHM Maccbl smpa; nP — 30Ha 
MIPCACTaBUTeIbCTBa Ta3OBOrO HepBa; 3—MOTeHWHaVIbI, OTROMMBIC B TOUKAaX, pacno- 
JIOMKEHHBIX Ha 500 % BeHTPaJIbHee 30HbI MpeACTABUTeNbCTBa (TOUKH cpemHero pas- 
mepa). 5: pouTambHblii cpes Mosra B MlockocTH 9—10; sauiTpuxoBaHHblit y4ac- 
TOK — 30HbI NpeyscTaBHTebcTBa cezamMuHOrO (nI), upeBHoro (nS) H TasoBoro (nP) 
Hepsos. B: / — MepBHUHbIe OTBETEI, OTBOMMBIC B 30HE IpeACTaBHTeMbCTBa Ta30- 
BOrO HepBa (aTeHTHI mepHox 5—8 mcex., amnautTyqa 100—210 yun, aauTenb- 
HocTbh 15—40 mcex); KamH6poska 100 ws, oTmeTKa Bpemenu 20 mcex.; 2 — mep- 
BHUHBIC OTBETLI, OTBOJHMbIC B 30HE MpeCTAaBHTebCTBa 3aJ\Helt KOHCUHOCTH pH 
\pasqpaxenun cefamuuyHoro HepBa (7—10 mcex., 130—280 vs, 30—40 mcex.); 
KamuOposKa 150 uB, OTMeTKa BpemMeHH 20 mceK. 


TIpH pasipaxkenun cefamMuHOrO HepBa, OMHAaKO JaTeHTHbIM MepHol Opwl paBex 
7—10 mcex. J[mutTenbuoctTs ero coctaBisna 30—40 mcex, a amnuutyza 130— 
280 us (puc. 2 B, 2). Orserbl, perucrpupyemble Ha ulcelaTepabHOH cTOpo- 
He, UMeJIM JIaTeHTHBIM MepHogx Ha 1—2 MceK. OobuIe OTBETOB, PerHCTPpHPyeMbIx 

1365 


Ha KOHTpaslaTepaJIbHOH CTOpoHe, H XapaKTePH3OBAa/IHCb Oolee YaCTOH KOHCTar 
TallveH BTOPHUHbIX KONeOaHui. 

Ilpu nepexpwxKeHHH KOHYNKa S/1eKTpOfa u3 (PoKyCa MAaKCHMaJIbHOH akTHB- 
HocTH Oovree vem Ha 100 B 11060M H3 Tpex B3AMMHOMepNeHAUKYJIAPHbIX HallpaB- 
JICHHH OTMeYaOch yBeHYeHHe JIaTeHTHOrO Mepvosa Ha 2—3 mcek. Ecuw xe 
SeKTPOL yMalAsicad SOompure vem Ha 500 », WaTeHTHbIM NepHO YBeHYMBAICA 
jlo 15—20 mcek., a aMMVINTya NONO*KUTeI_HOH (cpasbl YMeHbUllaacbh Oo 60— 
100 vB (puc. 2A). Ucenenysa nocmeqopatembHo Berio Maccy spa (N. VP) y 22 Ko- 
TOB, MbI YCTaHOBHJIM, YTO 30Ha MpescTaBuTebcTBa TasoBoro HepBa (n. pelvi- 
Cus) B 3a,H€M BeHTPasIbHOM Ape pacnouoxweHa y JOpcasbHOH MoBepxHOCTH: 
B 3aHe-sJlaTepaJIbHOH nomoBuHe agpa (N. VPL), B nepefHel ero YacTH Ha rpa- 
HHIe C 3aHe-MeqHuaIbHOH MomoBuHol (N. VPM) u 4vacTHUHO NepeKpbIBaeT 30HY 
MIpeACTaBHTeIbCTBA KPCCTILOBO-MOACHHYHOH OOacTH, Oespa Hu YpeBHorO Hep- 
Ba (7,°) u MMeeT B CpesHeM cylemqyromlve KOOpAuHaTHI (puc. | nu 2B): 


ING WIE 
DpoutaIbHo 9 10 
CarutrTaJIbHo 6 7 
Topx30uTasbHo +2 +1,5 


CieoBaTesIbHO, Ta3OBbIi HEPB NpeAcTaBJIeH OCOOOK 30HOH B 3a,HeEM BeEHTPaJIb-— 
HoM syipe (N.VP); u, Tak Ke KaK Ha MOBeEPXHOCTH KOPbI FOMOBHOFO MoOsra, 9Ta: 
30Ha TI€peKpbIBaeT OOACTb MpeACTaBHTeJIbCTBaA CeaIMU{HOrO HepBa. 

B Kone KaxK0ro OMbITa MO3r NpHKH3HEHHO MepdysupoBasica pusHouoru- 
YeCKHM pacTBopoM, 3aTem 5% (bopMasIMHOM, yJlaJIAJICA BMeCTe C OTBOJALLHME. 
3Ne€KTpofamu u ctbuKcupoBasca B 10% copmanuue. Ilocne duxcalun Welamuch- 
(ppOHTaJIbHbIe cpe3bI 0 50, MapaJVIeJIbHO KaHaJly 9IEKTPOMa; Cpe3bl KPaCHJINCb 
PeMaTOKCHJIHH-3903HHOM, H MOJ,| MHKPOCKONOM KOHTPOJIHPOBaJIOCb pacnosomKe- 
HH€ KOHUNKA J/ICKTPOJa B HCKOMOM Ape, Mp cpaBHeHHH CO CTaHapTHbIMH 
MHKpOoTOrpapHuAMN COOTBETCTBYIOUIMX (PPpOHTAJIbHbIX CPe30B, MPHBeCHHbIX. 
B CTepeOTaKCHYeCKOM aTuIace. 


MucTHTyT HOPMaJIbHOH HM NaTosornyeckoh Pu3sHo0rHH TloetymHu10 
AkajleMHH MeHIMHCKHX HayK CCCP 7 X 1958 
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Hokaayge AkageMun nayx CCCP 
1959. Tom 124, N: 6 


PH3BUOJOL HS" 


K. M. KYJIJIAHJA 


MPEXCTABHTEJIBCTBO N. N. PELVIC] ET PUDENDI 
B KOPE MO3)KEUKA KOUIEK 


(ITpedcmasaeno axademuxom K. M. Boixoeoim 23 X 1958) 


B autepatype uMeiorTca Be paOorbl, NOCBALLCHHbIC BLIABJICHHIO B MO3*KeUKe- 
MIPCACTABUTEIbCTBA BHCILEPaJIbHbIX adpepeHTHBIX HEPBOB MeTOOM perucTpa- 
MH Ne€PBHUHEIX MOTeHWHaOB. Ona npuHasexut Jlenmio u Oncony (1), Koroppie 
OOHAapy2KWIH B MO32%KeUKE MpelcTaBHTebCTBO GOwlyxaloulero HepBa, Apyras,. 
BbINOIHeHHad Buyenom (*7),— 
MOCBALeHA IIpeCTaBHTeIbCTBY 
YPeBHOrO HepBa. 

Hamu Oblwia mpeyqupuusara 
MOMbITKAa OOHAPyKUTb B MO3- 
KeUKe 30HbI adpepenTuoro 
MpelcTaBuTebeTBa nn. pelvici 
ot pudendi. 

B ycuIOBHAX OCTPbIX OMbITOB 
Ha 45 KoUIKax NO xopawo3- 
HbIM WIM HeMOyTaJIOBbIM Hap- 
KO3OM HCCJIeLOBaJIHCb OnOSJIeK- 
rpH4YecKHe PeaKIMM KOPbI MO3- 
KeUKAa, BOSHUKAIOWMe pH Ha- 
HeEC€HHH OJMHOUHBIX WIM pHT- 
MHUCCKHX pa3paxkeHHH 9JIeKT- 
PHYCCKHM TOKOM Ha ILCHTPaJIb- 
ee MOBUBL: VHOMARY TRS oHED- Dye. 1 PacnpegejienHe OMonoTeHuMaloB, BOSHHKa- 
BOB. IOULMX B KOpe MO3KeCUKA MpH CTHMYJAWNH MpaBoro» 

OnbITbI NOKasaIH, UTO OM- Tas0B0ro Hepsa. Kor Ne 172; onprr or 1 II 1957 r. 
ees crenei caer TN ny ee 
Ha fl. pelvicus WIM Nl. puden- era o 5 B. MononoJ1sap Hoe Tratwenne hid 
dus, MpHBOAHT K BO3HHKHOBE- 

HHIO OMONMOTeHILMAaIOB, IWMPpOKO 

Dac POCTPaHeHHBIX M0 MOBEPXHOCTH KOpbI MosxKeyKa (CM. puc. 1). OfHaKo cpaBue-- 
HHe MOJIYYCHHBIX 3aMHCel MEMOHCTPUPYeT, YTO, HECMOTPA Ha TakOe LIMpoKoe pac- 

MpOcTPpaHeHHe, B PALe 30H KOPbI NOTeHIUMaJIbI MMCIOT OONCe BHIPAKCHHYIO aMMVIH- 

ryny. Bepa petwuvHy nocleqHeH 3a NOKasaTe/lb “AKTHBHOCTH» TOW WJM HHOM 30- 

Hbl, BOS3MOXKHO BbIIeMTb PAL U3 HUX Kak HanOolee «AaKTHBHBIE». 

Va puc. 1 BuqHo, YTO K TAKUM 30HaM MOXKHO OTHECTH MoBepxHocTH |. ante- 
rior u lob. simplex c mpuiexauluMu K HUM TeppHTOPpHAMH, a TaK%Ke MOBEpXx- 
Hoctu lobules paramedianus c o6eux cTopoH. 

Cnenyer oTMeTHTb, YTO OObIYHO MOTEHIMAIbI, BOSHMKAIOUIMe B lpeselax 
|. anterior u lob. simplex, umeiwrT OOubuIy1O aMNauTyAy, HeKeIH MOTCHIMAJbI, 
oTBojuMbie or lobules paramedianus. OnHako STHM He HCUePMbIBaIOTCH pasJn- 
UWA M@KAY yKasaHHbIMH 30HAMHM H PerMcTpupyeMbIMH B HUX OMONOTEHILMaaMnH. 

Jlia Toro uToObl MpOAeMOHCTPUHPOBaTb CKa3aHHOe, MPHBOAMM Ha Puc. 2 
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«OTOMOHTAaxXhH, COCTaBJICHHbIe MO MaTepHaJlaM OMIbITa, KOTOPBIM 3aKkJIOUaJICA | 


B cCJleyIouleM. 


Llentpasbubili KOHeI, MpaBoro Tas0BOro HepBa Pasi parkasicA PHTMHYCCKHMH 


ylapaMu ToKa, CJl€OBaBLIMMU HEMPepbIBHO C yactoToli 2 ynapa B | cex. Uccie- 
JLyIoulH SeKTPOA MoMelLas- 
CA B OMHOM U3 yKa3aHHbIX 


TIPOH3BOMMaCb 3aHCb On0- 
MOTCHUHaIOB, j#BOSHHKINMX 


mysoB. Ilocme sToro 3ieKT- 
pox mepemetlaica B ciely- 
FOULyIO OOaCTb HM BCE MOBTO- 


3anmucimMu (B TedeHHe KOTO- 
poro, pasyMeeTcsa, HHKaKHX 


HepB He HaHOCHJIOCb) paB- 
Haica | Muy. Ilo HawuM 
HaOJIOJeHHAM STOTO BpeMe- 
HH ObWIO MOCTATOUHO, YTOObI 
BOCCTAHOBMIaCcb HCXOHaA 
CTeMeHb BO30yAHMOCTH BCex 
BKJIIOUCHHBIX B  pe€aKILHI0 
HEPBHBIX OOpa3s0BaHHH (YTO 
CnellvabHO MpOBeépsocb). 
Bosbiux HHTePBaJIOB MEK Ly 
COC€MHHMH 3allMCAMH MBI He 
TenasH elke H NOTOMY, UTOOBI 
yeneTb mpousBectH sce 20 
CHHMKOB B Ooylee KOpOTKOe 
BPeMA, T. €. Mpu Oouee wu 
MeHee OJHHAKOBOM (yHKIHy- 
OHAIbHOM COCTOAHHH BCerO 
mpenapata. C To xe WesIbI0 


‘Puc. 2. Pacnpenenenue 6HONOTeHIMaOB, BOSHHKaIolzux HCCIENOBAHE ObIO pices ge 
B KOpe MO3%KeUKa IPM CTHMyJAMM Mpasoro Tasoporo HO TaK, YTO BHauaJle NPOu3- 
HepBa PHTMMyecKuMHM yapamu ToKa. Kor Ne 118; onsir BOJMIaCb 3amHcb B OOAaCTH 
-oT 6 IX 1956 r. TayOoxui xmopanosublit Hapko3. Mnten- 74. 3aTem B 8—/—2—9— 
CHBHOCTb pa3fpaxkalomlero TOKa 5,5 B, YacTOTa CTHMYJIOB 1G. 16 

-2 B 1 cex. Montax us cotorpadbuli OuonoTenynanos, peace “ams 


BOSHHKIUMX B YKa3aHHbIx OOacTaX (OOBeLeHHI IyHKTHpOM Cpapnenne puc. 2A wu 
4 OTMCUeHBI WHppamMu 1—20) B OTBeT Ha Nepspili(A) upto- 2 56 MoKa3blBaeT, UTO mep- 
poi (B) yap ToKa BbId yap TOKa BBISbIBaeT 


B MO3KeuKe OnMonoTeHna- 
-Jibl, WMPOKO pacmpocTpaHeHHble Mo ero mopepxuocTtu (puc. 2 A). Ha Bropoi 
yap OTBeTbI BOSHUKAaIOT yxKe Ha Topasqo Meubmueli TeppuTopun (puc. 2 5) u, 
HaKOHEll, TpeTHH yap BbISBAJI OTBETHI JIMIIb B OFpaHHYeHHOM y4aCTKe MOBepx- 
HocTH Koppl (30HpI 15 uw /6). 

J{aHHble STOO ONbITA HaBOAAT Ha MBICIb O TOM, YTO JIA YCTAHOBeHUA 30H 
MPeACTAaBUTeIbCTBA B MO3KEUKe TOO HIM MHOrO adtbepeHTHOrO HepBa HeocTa- 
TOYHO YUNTHIBATh TOMbKO HaMUNe WIM OTCyTCTBUe OuOSeKTPHYecKOrO NMOTeH- 
Wala B OTBCT Ha pa3qparKenne sToro HepBa. Ilo-BuyMMoMy, MOTeHIMaJIbI, BO3- 
HHKaloulve Mp STOM, MMEIOT PasHbI XapakTep, TOUHO Tak %Ke KaK H 30HbI, B KO- 
TOPbIX OHM perucTpupyrores. 
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paslocb CHOBa,— H TaK JO | 
Tex Op, MoKa He ObWIM HC- | 
culeqopaHbl Bce 20 yka3aH- | 
HBIX oOsacreH. MurepBat | 
Mexky JByMA coceHHMH 


pasyipaxkeHul Ha Ta3OBbii 


oOacTeH KOPbl MO3KeukKa, FH | 


Ha 6 MOCJIEOBaTeJIbHbIX CTH- | 


BblaCHeHHIO STHX BOMPOCOB Hi ObIIH NOCBALLEHbI J\aJlb HEMLINE OMBITHI. 

IIpexye Beero npencraBssanocn HMHT€PeCHbIM IIPOCe€MHTb Te M3MeHEHHA, 
koTOpble lperepnepaer OvonoTrenunal, 3aperucrpupoBaHHbili B HanOomee aKTuB- 
HOH 3OH€ MO32KeUKa IPH PALE pasl\parxenuii acdepextHoro HepsBa *, 

Ha puc. 3 npezcrapenbl HeKoroppie MaTepHabl TakOrO aHalu3a. Bun3sy 
PHCYHKA PaciiOlOwKeHa OCMMWIOrpaMMa, JeMOHCTpupyloulad pA OTBeTOR, 3ape- 
PUCTPHPOBaHHbIX B MO32KEYKE B 30HE J (CM. CXe€My MO32KeUKAa cipaBa BBEpXxy 
pucyHka). Kak BuyHO, OTBETHI Ha NOcTeNOBaTeMbHOe pa3paxeHue BOSHHKaIOT 
C MporpecCHBHO YMeHbINAIOWeHCA aMMVINTyROH. OqnaKO He TOJbKO 9TO CBU 
TEJIBCTBYCT O IIpeTepleBaeMbIX HMH H3MeHeHHAX. B sepoli vactu pucyHKa Te xe 
CaMbI€ OTBETHI, TOMbKO cdotorpadu- 
POBaHHble c OObUIMM yBeH4eHHeM, 
pacnosoxKeHb! pyr nox Apyrom. Or- 
Bety A B 9TOH KONOHKe COOTBETCTBY- 


TCL bHOU 
rs 
Ss 


eT OTBET @ Ha OCILMJIOrpamme, oTBeETY S R 

5 —O6 u vt. 3. Cpapyenne orperos S88 

NOKasbiBaeT CeLyIOULee: S337 
1. [leppniii Guonorenuna, BO3HH- B, 


KalollHH B MO3%KeuKe Ha TepBbllit 
yap ToKa, OTMMYaeTCA OT MoceLy- 
FOWLMX OHOMOTeHUMAaOB TEM, YTO CO- 
CTOHT M3 HECKOJIBKUX ()a3, UTO BUAHO 
u3 3anucu A. Ilocnenyrouue 6uono- 
TCHILMAIbI, BOSHHKAIOUNe Ha Mocwe- 
Ryiolulue yapbl TOKAa, MpeACTaBJAIOT 
coOoH Oomee mpocTHe BydasHpie 
NOJIOMHTEJIbHO-OTPHMATEJIbHbIe KOVIC- 
OaHus. 

2. Bomee mpoctpie Kome6aHna, 
BOSHHKaIOWHe CO BTOpOrTO yJapa TO- 


Puc. 3. CpapHeHue OHONOTEHIIMaJIOB, BOSHH- 
A Me€HHbIMH. Ha : : : 
& - eee a ee Kalollux B HMcemaTepasbHOH YacTH Mepesneli 
Puc. OTHCTAMBO BHXHO, Kak OT OH MO3*KeUKa MpH pasqpaxkeHHH Mmpasoro 


-THMYJla K CTHMYJIY Y HAHX YMCHb- fasoporo Heppa puTMHUeCKHMM yapamu TO- 
waeTca aMIVIMTya u BOSpacTaeT Jla- xKa,—s3anucn A—E u ae. OOvacnenne 
TeHTHDIN mepnog (cp. b — £). Ecan B TeKcTe 

IPOBECTH TAaKOe€ CpaBHeHHe MOTeH- 

[MaJIOB B PAe 30H MO32KeUKA, a PesyIbTATbl COMOCTABUTb, TO OKAa*KeTCH, YTO 
OHM He Besse OJMHAKOBbI. Ha TOM 2xe PHCYHKEe IMIPHBeeCHbI WBa rpaduka, WI- 
IOCTpHpyroulHe 2TO (ocb aOclncc passeeHa Ha 6 paBHbIX YacTeH, COOTBETCT- 
3VIOULHUX 6 MOCMeLOBATeIbHBIM yapaM TOKa MO TasOBOMy HepBy). O6osHaveHHs 
1a Tpabukax COOTBETCTBYIOT OOO3HAYCHHAM, MPHHATKIM Ha NpaBoH Bepxueii 
-XeMe JIA 30H MogxKeuKa. Bepxuuit rpaduk Ha puc. 3 NOKasbIBaeT, YTO HanOoulee 
‘TOHKHH OTBeT BO3HHKaer B 30He J. Jae Ha WecTOH yap TOKa ero aMIJIu- 
ya pce ele mpeppiuiaia 40}B, B TOBpeMA KaK B 30HaX 2—4 Ha TOT 2»xKe yap 
iMKaKOrO OTBeTa He BO3HHKIO. Hanmenee CTOMKHH OTBeT OKa3aJICA B 30HE 4, 
le y2xKe Ha YeTBepTLI yap OTBeT He MOABHIJICH. ‘ 

V3 wvKHero rpaduka Ha puc. 3 BHAHO, YTO OTBETHI, PETHCTPHPYeMbIC B 3O- 
ie J, H€ TObKO COX PaHAIOTCA MPH OOVIbLUIEM UHCI CTHMYJIOB, YEM BO BCeX OCTAIIb~ 
IbIX 30HAX, H H€ TOJIbKO MMEIOT pH 3TOM HanOoubllyio aMIViNTyLy, HO o61ajlaror 
aKXKe HAMMCHBIUMM JIaTeHTHEIM Nepwoyom. Hampumep, Ha TpeTHH yap MaTeHT- 
ibili epHog, oTBeta B 30He / OI OKONO 18 MCeK, a JaTCHTHBIH TepHOk OTBCTA 
. 30He 4 ocTuran 27 mcek. MoxKHOo elle OTMCTHTb, UTO B 30HE J] cHwKeHHe 
MINTY Lb OTBETOB H BO3pacTaHue JaTeHTHOFO MepHoOka MPH pare Logie ink 
CIbHBIX pa3paxkeHuii coBepliaeTcaA Oosmee NOCTeMEHHO, HEM IPH TEX 2KE YCJTO 


AX B Jipyrux 30HaX. 


Sainexiniolit 
nepuod 
ombemob 

S& 


/ 2 Smt 4 le a} 
Nocnedobamencneit pre ombemeb 
Ha puinmusveckoe pasdparkenue 


x-peeucmpauua 6 sone t 

e 4a “ “a 

4 un “itt § 
oped 


* TlonyTHO OTMeTHM, YTO TaKHe 2Ke ABACHHA Obl 3aPerHCTPHPOBAHEI HAMH H MO OTHOIIC- 
uio K ceamuutHomMy Heppy (n. ischiadicus). ‘3 
369 

3 JLAH, vr. 124, Ne 6 


AHaJIM3 MIpHBeJe@HHOrO MaTepHala, KaK HaM KaxKeTCA, aeT OCHOBAaHHe JIA 
CeAYIOWUX 3akJIOUeHHH. 

1. [lyrem peructpatiuu OnonoTreHuasioB, BO3HHUKAaIOULHX B KOPe MO32%KeUKa 
Ha PAN, MOCMIeLOBATEIbHbIX PasflpaxKeHHH, HAHOCHMBbIX M0 adpepeHTHOMy HepBy, 
MOXKHO BbIABHTb 30HY HaHOOJbUIeH AKTHBHOCTH, 3aHMMAIOULY!IO TOpa3so MeHb- 
Ulylo TeppHTOpHIO, 4YeM TeppHTOpHA OOsacTeH, B KOTOPbIX perucTpupyiorca 
MNOTCHUMaIbI Ha NepBbl yap ToKa. 

2. B 9TOH, BbIABJCHHOM TaKHM OOpa30M, aKTHBHOH 30HE MOXKHO BbIJe/UTb 
elle MeHbIIMH y4acTOK, OOslaarouluH MaKCHMaJIbHOH aKTHBHOCTbIO — oKyc 
MaKCHMaJIbHOH akTHBHocTH (MMA). 

3. CymjectBopaHue MMA, BepoaTHee Bcero, MOxKeT ObITh HeMOCpeCTBeEHHO- 
CBA3aHO C TEM, UTO HMCHHO B ITOH OONACTH KOPbl MO3%KCUKA OKAHYMBAIOTCA 
adpepeHTHble MyTH (MIM KOJJaTepasH OT HUX), MepucsbepHyecKOH YaCTbIO KOTO- 
PbIX ABIAeTCH pa3sqpaxkaembl adiPepeHTHbIN HepB. 

4, Nn. pelvici et pudendi umetor cBoro 30Hy NpelcTaBHTeJIbCTBa B MO32KeU-. 
Kec OMA, pacnonoxeHHbIM nncelaTepalbHo Ha |. anterior (30HpI /5 u 16, puc.2). 


VWucrutyt HOpMadbHo M MaTomorMueckoH du3Hom0rHH Tlocrynua0 
AkajleMHu MeMIMHCKHX Hayk CCCP 17 X 1958 


LWHTHPOBAHHAA JIMTEPATYPA 


1P:-Dell, R. Olson, C. R.*Socs Biol., 145; 1084 (1951). 2 L.gWad em, sActam 
Physiol. Scand., 33, Suppl., 117, 69 (1955). 


1370 


Hokaayp Akagemunu nayx CCCP 
1959. Tom 124, N 6 


PHSHOJIOTH A 


r. W. MYUEJIAWIBUJIU 


MCCJIENOBAHMS JIOKAJIVZAU MM «3AMbIK ATEJIBHbIX 
MEXAHU3MOB» HA PETMOHAPHbIX APTEPHAX MO3rA 
(BHYTPEHHUX COHHbIX HW MO3BOHOUHBbIX APTEPHSX) 


(Tpedcmaeaexo axademuxom H, C, Bepumaweuau 27 X 1958) 


Haun SKCIepHMeHTaJIbHbIe HCCEMOBAHUA MOKa3asIM, UTO B OTBET Ha FreMo- 

AMHAMHUeCKHE CIBUIH B BEHO3HOH CHCTeMe MO3ra, HacTynatoulve Mpu OLHOBpe- 
MeHHOM BbIKJIIOUCHHH BC€X APCMHBIX BeH (T. €. B YCIOBHAX HaYMHAaIOULeroca 3a- 
CTOA KPOBH B MOsry), MpoNcxOAUT pedeKTOpHOe CyKeHHE COHHHIX H MO03BO- 
HOUHBIX apTepHH, BCeEACTBHe YeErO IPHTOK KPOBH B TOMOBHOM MOSr 3HauMTeIIb- 
HO oculaOnetca. JLanbHehine OMbiTbl OOHapy KUM TaKyIO Ke KOMMeHCaTOpHy!0 
peakIlMIo perHOHaPHbIX apTepHH Mo3sra IIpH HEKOTOPEIX Apyrux paccTpolicTBax 
MOSPOBOrO KPOBOOOpalleHHA; HAKOHEL, OKa3aJlOCb, UTO Cy2XKCHHE ITHX COCY]OB 
MOXKHO BbISBaTb alpeHaIMHOM. Ha ocHOBaHHu BCeroO 3TOTO HaMH ObWIO CheaHO 
3aKJIIOUCHHE, UTO BHYTPCHHHE COHHbIC H NO3BOHOUHbIC aPTePHH HIpaloT BaxKHY!O 
pOlb B peryJIAWHH MOsroBOro KpoBOOOpamleHuA. HeoOxoxuMo ObiWIO BbIACHHTb, 
B KaKHX OTPe€3KaX yKa3aHHbIX aPpTePpHH MOXKET HaCTyNaTb cyxKeune, T. e. rye 
JOKAIH3yeTCH «ZaMbIKaTeJIbHbIM MeCXAHV3M>». 
-  W3-3a cBoero aHaTOMHUYECKOrO pacnosOKeHuA OdJiblad UaCTb MpOTAKeHHA 
BHYTPC€HHHX COHHBIX HM MO3BOHOUHBIX apTepHH HeJocTynHa JIA MpAMBIX Mpu- 
2KH3HEHHBIX HaGwoeHuh. UMccneqopanne sTHX apTepu Ha PHCcTOMOrMyecKHXx 
cpe3ax HJIM KOPPO3HOHHBIX TpenapatTax, NOJyYeHHbIX OOBIMHBIMH clocoOaMn, 
MpOHSBOLHICCb M ApyrHMuH aBTOpaMu, HO He aslo KaKUX-IMOO pesyJIbTAaTOB 
c HHTepecyromeli Hac TOUKH 3peHnA. HM sTO NOHATHO, Tak Kak B Tpolecce yMu- 
panna HW OOpaboTKH TKaHH COCTOAHHE apTepHlt CHJIbHO MeHAETCA, uM 9TO eaer 
H€BO3MOXKHBIM MOMYYHTb CBeeHHA OO HMEIOULEMCA IPH RKUSHH PYHKIUMOHAI- 
HOM COCTOAHHM COCyJOB. 

Tlostomy Hamu Obluia paspaOorana culeqyloulad CreiHaibHad MeToquka. )Ku- 
BbIM KPOJIHKaM H COOaKaM C MOMOLIbIO HHBCKIUMOHHOFO IIpuOopa yepes BHYTpeH- 
HIOIO COHHY10 apTepHioO B HallpaBJICHHH MO3ra, MeVICHHO, MPH MOCTOAHHOM JaBule- 
HUM (IIpHMepHO, paBHOM HOPMaJIbHOMYy JaBJICHHIO B STHX COCyfax), BBOAWICH 
cHauasa 0,85% pacrsop NaCl (14 BbIMbIBaHHA KPOBM u3 apTepnili), a 3aTeM 
20% dopmanHH B cnupTy (KpomuKam — jo 50 Mi, a coOakam — Jo 500 MJ), 
KOTOpbIH Obicrpo @UKCHPOBa CTeEHKH COCYAOB UM, MPOHHKas B MOSI, BbISbIBAT 
cMepTb »xuBOTHOrO. ITpesbiqyuine uccenoBaHnA (1) mMoKa3aaiu, YTO STOT pacTBOp 
NpWKHSHEHHO (UKCHpyeT CTeHKH apTepHii — pee, YeM HacTylaloT 3amer- 
Hble H3MeHeHHA ux MpocBeta. Ilocue duKcalluH Cocybl MO3ra ONATb MpOMbI- 
Bamuch 0,85% NaCl u mMeqeHHo HanuBanuch 10% xenaTHHOH, OKpallleHHOH 
TYUIbIO; TOOBA 2KMBOTHOFO MOMEMLaaCb B XOJOMMIbHHK NO 3aCTbIBAHHA 2Keda- 
THHbI M (PuKCHpOBasach B 10% ShopMasuHe; 3aTeM MponsBOAHAaCb M60 JleKaJib- 
IWMHAWHA KOCTH, JIHOO 2%Ke BHINpenapoBKa apTepHu, Nocwe yero TKaHb 3a/1MBa- 
laCb B IeWIOMAHH MW MpHTOTOBAIHCh CCpHHHbIe MAKPOCKOMMYeCKHE Mpenapa- 
tb. B Apyrux ClyyatX B MPH2KH3HeHHO (PUKCHPOBaHHble aPTEPHH BBOAWICA CHH- 
reTHueckui vlaTeKc, Noce yero BCC TKaHH TOJOBbI 2XHBOTHOrO KOPPpO3HpoBa- 
JIMCb B KOHILCHTPHPOBAaHHOH COJIAHOH KUCIOTE. 
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B pesyulbTaTe H3y4eHHA MpenapaToB yaocb OOHaPy2KHTb, YTO TOJIbKO OMpe- | 
J\eeHHbIe OTPe3KH PerHOHAapHIx apTepHit Mosra ObiBalOT OOBIYHO Pe3KO Cy2KeH- 
HbIMH H, HECOMHEHHO, BbINOJIHAIOT B OPfaHH3Me POMb «CPHHKTEPOB», PCryJIMPYyto- 
IHX MPHTOK KPOBM B POJOBHOM MO3sr. OHaKO MOJOXKUTEIbHBIC PCsy/bTAaTbI M0- 


@. basilaris 


a ophthalmeag 
ee 2 

@ spinalis Q 

anterior S 


Puce. 1. Tlomepeunpre cpesbl upwKu3HeHHO CUuKCHpo- 
BaHHBIX BHYTPCHHeH COHHOM (BHYTPHKOCTHBIN OTAeN) u 
MO3BOHOUHOK apTepHi coOakn. Ox. 4, 06. 4X 


jy¥aloTcA He BO BCeX Cly4aAx,; 
39TO MOXKHO OObACHHTb TEM, TO, 
BO-II€pBbIX, BO BPCMA HHbeEKILMH 
He BCerfa yaeTca mowepxKu- 
BaTb Takoe JlaBJIeHHe, KOTOPOe 
MCKYCCTBCHHO He pacTarMBaslo 
6bl apTepuu (pH 3aBeOMO BbI- 
COKOM jJ\aBJICHHH CYyKeHHA He 
OOHAapyXHBaIHCb) HU, BO-BTO- 
PbIX, B Mporecce HHbBEKILHH CO3- 
JlaloTCA yCJIOBHA, IPH KOTOPbIx 
HET BO3MOXKHOCTH HCMOIb3OBaTb 
H3BeCTHbIe HaM CMOCOOBI, BbISbI-— 
BalOUlHe Cy2KeHHEe PCPHOHAPHEIX © 
apTepuHi Mmosra. 

M3yyenue cepHiubix PHcTo- 
JIOTHYECKHX Cpe30B, a TaKiKe © 
CJI€MKOB BHYTPCHHHX COHHBIX H 
MOSBOHOUHBIX apTepHi MOA MUK- | 
POCKOMOM H M3MepeHue AnametT- 
pa 93THX COcyJOB C MOMOLLbIO 
OKYJIAP-MuKpoOMeTpa MoKa3av0, 
4TO IIpocBeT HX CYKeH B ON- 
pefesleHHbIxX MecTax. Y BHYT- 


PeHHHX COHHbIX apTepHli B KOCTHOM KaHale y coOakK HM KpOJIMKOB HawOouee © 
pe3KO CYKeHHBIM ObIBaeT OTPe30K COCya, PacnomOXKeHHbIi BCKOpe Mocme ere | 
| 


Iie, We Tlonepeunpie Cpe3bl MPW2KH3HCHHO (HKCHPOBAaHHOl 
BHYTPCHHEH COHHOH ' apTepHH KPOAHKa (BHYTPHKOCTHBI oT- 
me). Ox. 7, 06. 4X 


BKOKACHHA B IHPaMHy BUCOUHOH KOCTu (puc. |, a) rae aprepua HEPeKO CyKeHa 


NOYTH AO NOHOFO 3aKPbITHA MIpocsera ( 


puc. 2); MeHee 3HauNTeIBHbIE Cy KeHHA 


STOH apTepHu OOHap y>KuBAaIOTCA HepeKO uu B ApyrHxX MecTax KOCTHOrO KaHawla. 
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Y MO3BOHOUHBIX apTepuit cy2xxKeHHe OOHapy2KuBaeTCA OObITHO B OOACTH HX BXOX- 
[e¢HHA B MOMOCTh Yepela u UX u3rHGoB (puc. |, 6). 

O6pataer Ha ceOa BHUMaHHe TO OOCTOATEICTBO, UTO B UACTH CIy"aeB yKa- 
3AHHOC CY2KEHHE PCrHOHAPHbIX apTepHi MO3ra HE KOHILCHTPHYeCKOe: OTJeMb- 
HbIC YaCTH HX CTCHKH BMAYHBAIOTCA B 
MpOCcBeT, H MOceHHH MpHHUMaeT 3Be3I- 
YaTylO WIM Make crONleHHy!0 cbopmy 
(puc. 2 u 3). Moxuo npeqnouarath, uTo 
ITO 3ABHCHT OT HalpaBseCHHA MBILUeUHbIX 
Ty4KOB B CTe€HKaX apTepHii, Tak Kak 
USBeECTHO, UTO IIPOAOJIbHbIeC My4Ku Tial- 
KOMDIIMeYHbIX BOJIOKOH MOryT OOycJIOB- 
IMBaTb NOABJICHHE «BaIMKOB» H «moOny- 
meueK» B lpocpeTe apTepuli (muTepa- 
rypy m0 sTomy Bompocy cm. (?)). B To 
Ke BPCMA TIPWKMSHeEHHAA (CuKcallun 
cocyop in situ B HalIMx ombiTax AB- 
AAJacbh OMpeweeHHOH TapaHTuel mpo- 3 
THB = HCKYCCTBEHHOTO BO3HHKHOBCHHA = pyc, 3, Kopposvonnmre mpenapatH BHYT- 
U3MCHEHHH (OpMbl Cocyfla B pesyJIbTaTe peHuei conHol (/) 4 No3BOHOUHOL (2) apTe- 
9OpaSoTKW TKaHH, Ha YTO YKA3bIBaOCb puil coOaku, a TakxKe BHYTpeHHel COHHOIi 
> Mocseasee spews (. Gece TU Re 

Hismepenua, mpopewenHbie Ha CepHit- Ha Spenanae CHO BHHO BIIAYHBAHHe OT- 
HbIX Cp€3ax, Maid BO3MOXKHOCTb BHIAC-  jenpupix uacteli CTeHKM B TIpOCBeT CocyOB 
HUTb HEKOTOPbIe eTaW yKa3aHHOro cy- 

KeHHA apTepui. Tak, B OMHOM cuJly4ae 
CHJIbHOrO Cy2KCHHA BHYTPeHHel COHHOM APTepHu KpONMKa OKa3aOcb (puc. 4), 
4TO a) BeJIM4UHHA Mpocnera B OOAaCTH CyxKeHHA SOouee yem B 20 pas MeHBILe, YeM 


; 
3a SSCS SCCSCSCSC 
JoomameHnocine apimepuu 


Suc. 4. Benuuynna mpocsera (/), mepHmetp (11) HM MOA BCH EOS cpesa crete 
[/]) orpeska Tp wxKH3HeHHOH BHYTPeHHell COHHOM apTepHH KpOJHKa B OO/ACTH IMP aMUsbI ie 
ounolt KocTH. CBepxy H306paxKeH MpOCBeT COOTBETCTBYIOULMX Yy4aCTKOB apTepHu (cp. puc. 2) 


e IpocBeT B OOACTH IPpHMepHO Ha 5 MM Kmepemu (T. €. K MepucpepHu OT Cepztta); 
)) B TO 2Ke BPeMA MepHMeTP COCyAa COOTBETCTBEHHO JIMIIb B 2 pasa MeHbIIe, OT- 
4373 


Kyla culelyer, YTO Cy2KeHHe APTepHH MpPOHZOWNO TaBHbIM OOpa3s0M 3a cuen 
BIAYMBAaHMA OTICIbHbIX YYaCTKOB CTEHKH B Mpocser cocya; B) TOMA MBILe4~ 
HOO CJIOA Ha IPOTAKEHHH TOPO Ke OTPe3Ka apTePpHH OTMMYACTCA He CTOJIb 3Ha~ 
UYTEJIbHO, a 9TO CBHCTEIbCTBYET O TOM, UTO KCCPHHKTEPbI» WIM “3AMbIKATCJIbHbIG 
M€XaHH3MbP 3/ecb CKopee (:pyHKI{HOHaJIbHbIe, YeM Mopdosornueckue. I]pumepHo 
TAKHE KE OTHOMICHHA MMEIOT MECTO B Cy2KCHHbIX M€CTaX MO3BOHOUHBIX apTepHu.. 

VUrak, Halim HCCeOBaHHA MO3BOJIMJIH, MO-BHMMOMYy, BbIABHTb, KaKHe 
OTPpe3KH BHYTP€HHUX COHHEIX HM MO3BOHOUHBIX apTepHi BbINOJIHAIOT B OPraHH3Me 
POJIb «3AMbIKAaTCJIbHbIX M€XAHH3MOB», PeryJIMPYyIOULHX MPHTOK KPOBH B TOJIOB- 
Holt Mosr. PernonapHble aprepuu Mosra C HX XapaKTepHbIMH wsrHuOamu («cHpo- 
HaMH») Maso OOpaliiasiu Ha CeOA BHUMaHHe Apyrux aBTopoB. Y 2%KHMBOTHBIX OHH 
cielWaIbHO He uccieyoBamtuch (4), H TOMbKO HefaBHO NOABHWIHCb NOApOOHbIE 
aHAaTOMMYeCCKHE HCCICLOBAHHA BHYTPCHHUX COHHbIX apTepHii y mpuMaTos (°). 
Vsyyenbl TakxKe HEKOTOPbIe JeTaH CTpOCHHA BHYTPCHHHX COHHbIX M MO3BOHOU- 
HbIX apTepHit y yemoBexka (°,’). OfHakO B H3BeCTHOH HaM JIMTepaType E2MHCTBeH- 
HO€ yKa3aHve Ha JIOKaJIbHOe CyKeHHe BHYTPeCHHeH COHHOM apTepHu MMeeTCH 
y Pumepa (°), KoTopHIit BCKO/Ib3b MHCaJI O TOM, 4YTO TIpH MakeHuu OOMero KPOBsA- 
HOrO JaBIeHHA HaOwOfaeTcH HU3MeHeHHe COpMbI Hu Cy2xKeHNe STOO Cocyfa He- 
MOCPEACTBEHHO Mepe BXOXKICHHEM B KAMCHHCTYIO YaCTb BHCOYHOM KOCTH, MPH 
YeM He YKa3bIBaeTCA HH OObEKT, HH MCTOAHKa HCCIELOBAHUA; CleyeT OTMETHTh, 
UTO Ha IIPHBECHHOM PHCYHKEe Cy2KeHHe COCya He3HaYHTeJIbHOe, TOPa3sO CHIb> 
Hee BbIPaxKeHO H3MeHeHHe ero ChOpMEI. 

B nocmeqHee BpeMA HEKOTOPbIMH aBTOPaMHM OMNHCaHbl HepBHbIe allaparhl 
BHYTPe€HHeH COHHOM apTepuu: B ee CTeEHKe OOHApy2KeHbl pasHooOpasuHble peel 
Toppt (*), B cocTaBe BHYTPeHHero COHHOFO civIeTeHHA — HeEPBHbI€ KJICTKH | 
raurauu ('°). Hawune Oorarol HHHepBalluu TaK2Ke CBUAETEIbCTBYeT O BaxKHO! 
pou STHX COCyAOB B peryJIAlMH MO3TOBOrO KpOBOOOpallleHHA. 


VMucrutyt du3Ho/1ornn IlocrymHJ10 
Axaylemuu HaykK Tpy3CCP 21 X 1958 
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Hokaann Akagemunu nayx CCCP 
1959. Tom 124, Ne 6 


ITAPASHTOJIOFHA 


JI. [. BOJIFAPb 


O MPHCIMOCOBJIAEMOCTH HEMATOJIbI THELANDROS TBA 
DINNIK 1930 K OCOBEHHOCTAM )KH3HEHHOLPO WHKJIA XO3AEB 


(ITpedcmaéaeno axademuxom K. H. Cxpa6bunsim 138 X 1958) 


B 1930 r. Tunuux (') snepppre o6Hapy2kui camoK HemaTog Oxyuris tba 
B KHWIeuHMKe rowmoBacTuKoB. B 1947—1948 rr. npu BcKppiruu B WembTe Jlynasa 
416 romoBacTHKOB MbI OOHapy2KHJIM B HUX CaMoK Oxyuris tha mu BmepBble Halu 
CaMILOB, UTO NO3BOJIUJIO OTHECTH JAHHbIX HemaTOY K poxy Thelandros. Camupi Thel- 
andros tha — sto MeaKue HeMaTogp! (puc. 1, a u 6), AnuHoIo 0,7—1,24 mm, 
wu puHor oT 0,07—0, 147 ua. Jina nuujesoya BMecrte c Oy1b6010 0, 145—0,229 mm; 
WupHHa mumesoya 0,017—0,025 mm; wmpuna Oyab6n1 0,046—0,064 mm. 
3aHu KOHEL Tesla CaMIla W1aBHO MepexOAHT B XBOCTOBOH WN, JIMHa KOTOporo 
Bapbupyer 0,042—0,230 mm. Crex- 
KH AaHaJIbHOrO OTBeEPCTHA YTOJILe- 
Hb. Ha aHycOM HaxOATca jBe 
KPyNHble lpeaHaJIbHble ManyJVIbl, 
a lO HUM — JiBe Mapbl MOcTaHaJIb- 
HbIX Mall, U3 KOTOPbIX BTOPaA 
Napa HanOoslee Kpynnad. Cnukyvia 
ova, Waunon 0,034—0,042 mm. 

Camxu Thelandros tba no 
CTPOCHHIO COOTBETCTBOBAIH OMH- 
cannto J[MHHUKAa, O,HakO y COOpaH- 
HbIX HaMH HeMAaTOJ MOXKHO ObIO 


S 
OTMETHTb Ooslee 3HAUHTEJIbHBIE KO- ie 
Je6aHua Bcex MoOpcouorM4yeckux Aly 
JlaHHbIx. a 
Han camKxamu Thelandros tba . 
HaM ylaslOcb ClleaTb UpesBbIVal HO 
HHTepecHoe HaOJIOeHHe: B HEKO- ‘5 


TOPbIX CaMKax OOHAPy2KeHbI OHO- 6 

i 4HHKH : 
See tn Eat I rie tb Puc. 1. Camem Thelandros tba. @ — o6miHH BHA; 
(Puc. 2). tina MEIGS 2 6 — 3aqHHi KOHel Tela 


(puc. 3) HenpaBHJIbHOOBaJIbHOM 

(POpMBI, MOKPbITbI TpeMsa OOOMO0UKA- 

mu. [leppaa o6o104Ka Alla BIVIOTHY!O OKPy*KaeT 3apOsPILI. Bropast u TpeTba — 
H€paBHOMePHO TipusieraioT K HepBoH M OTXOMAT OT Hee B Bulle Tpex pe6ep. 
Baarogaps atomy situa Thelandros tba B NomepedHOM CeveHHH HMCIOT BU Tpe- 
YTOIbHUKAa CO CrvlaxKeHHbIMM yrvlaMH HW YYTb BAB/CHHbIMH peOpamu. Hanuune 
Tpex OOOMOUeK TOBOPHT O TOM, UTO STO IIOKOAINMCCA ANIA. upuna aun 0,046— 
0,072 mm, auimua 0,089—0,127 mM. 

Tipocaequs siileBogbl CaMOK OT BePXHUX YYACTKOB HO BYJILBBI, Mbl oOHapyxku- 
mu, uTo pasBuTue sum Thelandros tba nMpoTeKaer pas/H4HO. B BepxXHux yua- 
crKax siilesoqop Bce oOpasoBaBlMecA AHila BHeWIHe HuYeM HE OTIHYAIOTCA 
pyr oT Apyra. OHM OBabHOH POpMb! C TOHKOH OOOONK OH. B cpeMHux yuacTKax 
AUICBOLOB MOXKHO ObluO YBUAeTb, 4TO JabHeHIee pasBHTHe AMI HayHHaet 
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| 
HATH AByMaA nyTamu. Ogna rpyina aul pasBuBaetca B CTOpoHy OOpasoBaHHA) 
Ha HHX oOo04eK — CHa¥ala BTOpo, a 3aTem u TpeTbelH. Tak oOpasyloTca 
MOKOAMIHeCA ALIA. 

J[pyrasx rpynma ani pasBuBaetcs uHaye. Ha Hux He OOpasyeTca ONOHH- 
T@JIbHbIX OO6oTOUeK. STH AHWa, COXPaHAA TOHKYIO OOOOUKY HM OBaJIbHy!O cpop- 
MY, HAYHHAIOT 3aMe€THO YBEJIHYHBAaTLCA B PasMepax H B KOHEYHOM HTOTe IIpeBpa-— 
WlaroTCA B JIHYHHOK. 

Y JIMYMHOK MOXKHO 3aMeTHTb MHULEBOL HW PIOTKy, a yY CAMbIX KPyMHbIX JIMYH- 
HOK, OO/1aalollHX 3AMeTHOM TMOBH2KHOCTbIO, MOXKHO Pa3s/IMYMTb NOM: y AMYH- 
HOK-CaMILOB BHJHbI CIMKYJIbI, a Y JIMYMHOK-CaMOK XOPOUIO 3aMeTeH JVIMHHbIH 
XBOCTOBOM HM, XapaKTePHbIi JIA B3pOCJIbIX CAMOK 3TOFO Bua. HanOosee Kpyn- 
HbI€ JIMMMHKH HaXOJWIHCb BOJIM3H BYJIbBbI CaMKH (puc. 2). 


5 

~ | 

> | 

| 

| 

a 4h 
Puc. 2. YuacToxk Tela caM- Puc. 3. Tlokosmueca atina Thelan- 
kH Thelandros tba c¢ au- dros tba pu 6oubuwiom yBeH- 
YHHKaMH HV SAMMaMH yeHHH. @— BH cBepxy; 6 — 
BH cOoKky 


MoxHO MovlaraTb, YTO OMHOBPCMCHHOe HaXO*KeHHe B CAMKaX UH AHL, HW JIMYH- 
HOK, CBA3AHHOE C JIBOHHBIM MYTeCM Pa3BHTHA AHL, ABJIACTCA OUCHb HHTEPeCCHbIM 
cBoeoOpa3sHbIM Tpucnoco6ieHHeM JaHHOrO Bua HeEMaTOA K KOPOTKOH 2Ku3HH 


XO3AHHA-FOMOBaCTHKa, TaK KaK YBCJIMYHBAeCT WaHCbl NapasuTa Ha NonawaHne: 
B CBOerO XO3AMHa Kak B TeKYLLeM Ce30HE, TaK H Ha OyAyuinh rox. IIpu pacrany-. 
TOM HKPOMETAHHH JIMUMHKH HeMaTON, NapasHTHpy!OulHe B TOMOBaACTHKAaX CTap-| 
WHX BO3PaCTOB, MOFyT, BEpOATHO, 3apaxKaTb FOJOBACTHKOB MJaQUWIMX BO3Pacros, | 
MpoweBadt TEM CaMbIM BPeMA NpeOblBaHHA NapasuTa B XO3AHHE HW YBeMUnBAA 
9KCTCHCHBHOCTb HHBa3HH. Kpome Toro, OTPOmRKACHHE 2KMBbIX JIMYMHOK yCHJIN-| 
Bae€T HHTCHCHBHOCTb HHBa3HH FOJIOBaCTHKOB. ; 

SUMYIOWLHE Alla, CCTECTBEHHO, CJly2KAT HCTOUHUKOM 3apaxKeHHA FomOBaCcTH- 
KOB B TeX 2*e BOMoeMax Ha OyfyMuH op. | 

Cromb cBoeoOpa3sHO mepenmerarommeecd OJHOBPeMeCHHOe pa3BHTHE ANIL Ht 
JM4unHOK Thelandros tba npeyctaBaser coOol! uHTepecHbIli MpumMep Mpucnocoé- 
JI@HUA XKH3HEHHOFO WHKJIa Napa3suTa K OCOOCHHOCTAM 2KH3HEHHOTO IWMKJIa CBO- 
ero XO3AHHA. 


Tloerynuao 
12 X 1958 
HWMTHPOBAHHASH JIMTEPATYPA 
‘TO. A. Luuuux, Pa6otsr Cesepo-Kapka3cKolt ruipoOvon. cTanyun, 3, zB. l—, 


17 (1930). 
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‘leon AGraposna Op6eun | 
7 VII 1882 —9 XII 1958 


I. MATEMATHKA 


J. JI. Bepman. O6 ogHom metogze no- 
CTPOCHHA HHTEPNOJIAWHOHHbIX (cbop- 
MY clye ure 

- B. Bospcxnii. ‘Hexoropsie rpanuy- 
HbIe 3aqauH JIA CHcTeMbI 2n ypas- 
HeHHif 9JWIMMTHYeCKOrO THNa Ha 
TJIOCKOCTH 

MA. M. Teapdanx. O cTpyKType Koubuia 
ObicTpo yObiBaloulHx pipes Ha 
rpynne Jin ; 

VM. M. J>xp6amsan. K reopun uuTerpamb- 

HbIX MpeoOpasopaHHH Cc ApaMu 

BoubTeppa : 

Jlaqpnkenckas B. A. Cononnukos. 
O pa3peliMMocTH HeCTallMoHap HbIx 
gayau  MarHuTHOW ruqpoquHaMUku 
‘|f0. B. JImnuux. TJpoOnema Tapagu — 
q JIuTTIbBya O COKeHHH ORB 
| yuCes H AByX KBaj[paToB 
HO. A. Tepsun. O6 auIropHTMH3allHHn u 
TIporpaMMHpoBaHHH HIpbl B  jo- 
| MHHO . . 
|C. B. Cmupxos. Ocnopnas reopema Tpon- 
BalIA O HOMOrpadHpyemocTy , 
|A. A. Temaskos. WutTerpambubie mpez- 
cTaBleHHa (yHKWHH ByX KOM- 
II@KCHBIX Me€peCMCHHbIX ; 
|H. P. Watcbapesuy. Cpynna riaBHprx on 
| HOPOMHEIX asIre6pawuecKHX MHOTrO- 
o6pa3ni Pee ear 
iC. B. AGnoncknu. O HeBOSMOXKHOCTH 
} 9MMMHalHuH tepeOopa scex yHK- 
1 uni u3 P. Mpa pellleHHH HeKOTOpbIXx 
} gafau TeOpHu CXeM : 

‘WM. SA. Bakenpman. I[leppaa Kpaepas 

3ayjaua JWI HeKOTOPbIX HeJIMHeH- 

HBIX 9JIMNTHYeCKUX ypaBHeHHit 


oT 


0. A. 


| 
i. 


H. Bopo6ses. O koasIMIHOHHEIX 
urpax ; 

0. A. 3u3a. O HeKOTOpBIX noyleneremax 
OpTOrOHaJIbHBIX CHCTEM (pyHKuHit 

C. P. Koranosckni. y HERE ENG 
Kulaccbl Mogeseli 

A. JI. Kppisos. [leppaa kpaenas ‘sayaua 
JWId HEKOTOPbIX  KBa3HJIMHCHHBIX 


14 TAH, rT. 124, Ne 6 


503 


11 


15 


19 


22 


26 


38 


42 


LOKAALBI 


ARAJIEMHH HAYR CCCP 
Tom 124 


CWC TEP ACT. 4 EC KY Ao¥eKeA sear vitb 


yPaBHeHHH MapaOodMuecKoro Tuna 
B OaHaXOBOM MpocTpaHcTBe 
B. Tlonomapes. O MHoro3HayHbIX OTOO- 


PaxKeHHAX  TOMOMOrHyecKHX Mpo- 
CTpaHCcTB SR ENNIO 
M. Natenknit- “Llanupo. O06 ofHOlt 
mpoOsieme 9. KaptaHa.... 


H. H. Canyakosa. O pa36neHuax Tn- 
puxme Waa Reso tpeqopoBcKkux 
rpynt the ee ee 

M. 6B. Cumonenxo. " Kpaenas 3aqaua 
PuMaHa Cc HelpepbiBHbIM Barte 
I[H@HTOM 

B. A. Tononoros. Ouenka um Hbt aaMKHY- 
TOH Treoyesuueckol Ha anaes 
MOBepX HOCTH : 

O. C. Bepasny. O neKoTopEIx | acumnto- 
THYECKHX OMCHKaX . 

A. Bb. Bacnapesa. 
OM2KeHHE K PelIeCHH!O CHCTeMbI AuCp- 
(bepeHWuaIbHBIX yPaBHeHHH Cc Ma- 
JIbIM MapaMeTpOM pH MpoOn3BoLHOL 
HW MpHMoxwKeHHe K KpaeBbIM 3ayauam 

B. H. Yoapa6epr. O cyujecTBoBaHnn, 
C€JMHCTBEHHOCTH MH KOppeKTHOCTH 
pelleHHA OHO HeAHHeHHOH 3a- 
maw... 

JI. Ti. Haxnuk. O cnextpe oOULAX andpe- 
PeHUHaJIbHBIX onepaTopo., . 

A. JI. Oxnnuynk. O TpaH3HTHBHBIX rpyn- 
lax MpeoOpas0BpaHvli KOMIMAaKTHbIX 
OAHOPOAHbIX MpoOcTpaHcTB 

A. H. Mosonoykui. Onpenenenne yrvo- 


BOrO NOpAKa JIOKaIbHO MpocToH 
KPHBOW «Wee ete deemmen eee ume uate 
M. @®. Tuman. K_ sompocy oO cBaxA3H 


MexK]Y MOJIHbIM H YaCTHbIMH Hal- 
J1y4uwHMMH TIpHOAWKeHHAMH = yHK- 
IMM MHOFHX MePeMeHHbIX . 

A. H. Tuxonop u A. A. Camapcxuit. 
O. cCXOJHMOCTH pa3HOCTHbIX CXeM 
B Kslacce pa3spbIBHbIX KOSPPHUHEHTOB 

B. A. SAKyOosuy. Och AWHOHHEIe 
cBolcTBa pelWleHHi JHHeEMHbIX KaHo- 
HHYeCCKHX CHCTeM DOE EN 
HbIX YypaBHeHHit 

C. H. Bepnureiin. O HeKOTOPBIX anpH- 
OPHHIX oOleHKax B oOO0OMIeHHOK 
gagaue J[upuxue . ‘ 

10. A. Bpyaupiit. Tpu6anxenue 1e- 


PaBuHomep Hoe ‘nIpi- 


264 


268 
272 


274 


278 


282 
507 


509 


524 


527 


529 


533 


> 


II 


JIbIMM (YHKUMAMH Ha  BHeLIHOCTH 
oTpesKa HM flomyocH ... 

B. 3apxuna. O jpymepxolt mpo6- 
jl@Me MOMCHTOB . ......- 
K. 3axapos. Ileppax kpaepad 3aqaya 
JA ypaBHeHHi 9dJIMNTHUeCKOTO 
Tuma BTOporo H YeTBepTorO NMopsAL- 
KOB, BbIPOKMAIOULMXCA JIM MMerO- 
WHMxX oOCoOeHHOCTH B KOHEYHOM 
YMCe BHYTPpeHHHX ToueK OOACTH 
Kaurpo u C. Bapon. MuoxutTenu CyM- 
MHpyeMOCcTH JIA JBOMHbIX PxAJOB, 
CYMMHpyeMbIX MeTogom Uesapo 
H. Koamoropos. O6 SxHTpomHH Ha 
eIMHWIly BPpeMeHH Kak MeTpHue- 
CKOM MHBapHaHTe aBTOMOpdu3MoB 
MW. Mepos. O mpunyune HenoyBwx- 
HOM TOUKH C AByXCTOPOHHHMH 
OWeHKaMH. Fate te 
MW. Wateykuu- Llanupo. J{ucxpert- 
HbIe MOATpynubl Tpynnbl avasuTHu- 
yeCKHX  aBTOMOpdH3MoB MOJIMIH- 
JIMHpa WM aBToMopduble (opMbl . 
A. Pytman. O nopsyke 9SKCMOHeH- 
WHaIbHOoro pocTa pellieHHH HeKO- 
TOPHIX CHCTeM JIMHCHMHBIX Auddepex- 
I[MaJIbHbIX YPpaBHeHHH C UaCTHbIMH 
TIPOH3BOMHBIMH . . . 1... ss 


Cunat. O MOHATHH SHTpOTHH JnH- 
HaMHYeCKOM CHCTEMbI . . 

JI. Cysopos. CootsetcTane rpaHnt 
IIpH TOMOOrNYeCKUX OTOOParxKeHHAXx 
TWIOCKUX OOJacTel Cc MepeMeHHbIMH 
rpaHwyaMH . . ae 

II. Tarapuenxo. ‘Cnextp Bepauura 
H CBA3aHHbIe C HHM allllpOKCHMa- 
I[{HOHHbI€ TEOPEMEI. . 

H. Tuxonosp u A. A. Camapcxnit. 
O6 oHOK HaWJly Wer OHOpOL- 
HOH pa3HOCTHOH cxeme 

A. Lleronpkos. O6 yHuopMusanun 
HM pactenJIeHHH HEKOTOPbIX MHO- 
TOM ee Bon Gor RD ee Or, Nee eae 
A. AviszenOepr. O mmopurapmMonuue- 
CKUX (YHKUMAX . . {Rae oR 
A. bBapvTouiesny. [locko-napa- 
JI€JIbHBIE TKAHH TPHNepnospepxHocrelt 
C. Buyencxnk. O nepapencTsax Crus- 
Tpeca u C. H. Bepuuitet#ua gaa 
MuorowleHoB JlewaHapa... . . 

Yi. Mbmuxuc u A. ®. Haymosuu. 
YTouHeHHe MeTOJa  BO3BPaTHBIX 
MOCeAOBAaTeIbHOCTeH JWI uccse- 
OBaHHA uddepenuvaNbHbIxX ypas- 


HeHHH C3alas{bIBalOUUM APryMeHToOM. 


A. PoxauyH. O6 SHTponHH MeTpu- 
yecKoro apfoMopdu3mMa.. .. . 

B. CrenaHos. O cpezHem 3HaueHHH 
k- cTeneHH ucla kaaccoB AWA 
MHHMMOrO KBapaTHuHOrO Noma . . 
A. Taganau. CymmMuposanne pa- 
OB 10 OasucaM MNpocTpanctBa Ly 


[a, b}, p>1 Meroyamu Uesapo . 

B. AOsoncku. O HeKoTOppIx cBoli- 
CTBaX CUeCTHBIX 3aMKHYTbIX KJIac- 
COB 18, Pin NAAR ln le 


A. Aky6osnu. YcuIOBHA eieommen ee 
HOCTH H HeKOJIeOaTeCbHOCTH JIA JIH- 
Hel HbIX KaHOHHYCCKUX 
TuppepenwwaNbubIX ypaBHenuli . 
C. Arpanosuy. O6 aHaJIMTHYCCKUX 


CHCTeEM 


743 


747 


754 


754 


756 


760 


764 


768 


772 


775 


tng) 


783 
967 
970 


973 


976 
980 


984 


987 


990 


994 


M. 


pelieHuax ypaBHeHHH B 4YaCTHBIX 
TIpOHSBOAHBIX C MOCTOAHHBIMH Kodep- 
(bHuHeHTaMH . . , 

Boxuitetu. O copmyare “Kionnera 
B ToMOsloruyeckoH asre6pe .. . 


B. M. Bynax u A. JI. Pop6yxnos. O6 ycrToi- 


UYUHBOCTH BbIYHCJIHTCIbHbIX IMpolec- 
COB, BO3HHKAaIOUNMX Np pelleHHu 
MHOFOTOUCYUHBIMH pa3HOCTHbIMH Me- 
ToJaMH 3ayaun Koln Id ypaBHeHHA 


CHEE IKCE ID) GoGo a eo © © 


9. WH. Tonpyenrepuienb. O cmekTpe BoJIb- 


®. 


Ca 


a 


C. VFpuropsn, 


TeppoBa omepaTopa B HeKOTOPBIX 
OaHaxOBbIX IMpoOCcTpaHCTBaxX . . 

M. Kapnesesny. Teomesnueckue s1H- 
HHH HW TapMoHHuecKHe (dyHKILHH 
Ha CHMM€TPHUeCKHX IIpoCcTpaHcTBax 


VM. Kospans. AcumntTotTuyeckoe MoBe- 


feHue pelieHHH MOUTH Tpeyrovib- 
HBIX CHCT€M JIMHCHHBIX Pa3HOCTHBIX 
H WuddepeuWHabHbIX ypaBHeHHi 


M. Kopo6os. O npH6s1"M2KeHHOM BBI- 


aie KpaTHbIxX HHTerpasioB 
. Metiman. O HyAX OfHOrO Kulacca 
Bees Ba ee cyHKunH . 
M. Muny. XapaktepuctuKa | HeKo- 
TOPbIX Herpy6bIx COCTOAHHH paB- 
HOBeECHA B TPEXME€PHOM MpocTpau- 
cTBe C MOMOMIbIO rpyOblx CcocTosA- 
HHH paBHOBeCHA OM3KHX CHCTeM 
A. Owetuux. PeuleHHe OCHOBHBIX 
KpaeBbIX 3aau JIA YpaBHeHHH BTO- 
poro nopsyKa C paspbIBHbIMH Koa(p- 
QHUHeHTAaMH Vile ent ee eee 
Jlo-wuH. O mouwyHOpMHpoBaHHBIx 
KOJIbIlaX C HHBOJIOWHeH. . .. . 


II]. MEXAHHKA 


A. IT. Cokonos u 
¥O. WH. Cnacuéyxos. O mojzenupo- 
BaHHH IBWXKeHUA MaCCHBHOTO 
TBeporo Tea Noy AeicTBuem ge 
HOH BOJIHBI 


C. Ppuropan. 06 oOulx ypapne- 


HHAX J\MHAMHKH TpyHTOB 
M. Kaumos. O /”pmKeHHH rHpo- 


ckola 8B KapJaHOBOM  mMoypece 
C HeaKCHaJIbHO HaCa2KeHHBIM po- 
TOPOM . 


VM. Pemues. O pauaunu ooyuennst 
Ha HalpaAKeHHA UH Mase Jedop- 
MallWH B TBEPJOM Tene. . . 


III. TAXPOMEXAHHKA 


Il. KopoGetuukos u E. B. Pasanos. 


O pelieHHaxX ypaBpHennii MarHuT- 
HOH Taso0,MHaMMKH MIpH HyseBOM 
rpaqueuTe TemiepaTypb. . : 
r. Hessrasyos. O pextope m0THo- 
CTH MoTOKa TypOyeHTHOH SHeprun 


B. Pymsanues.O6 ycroitunsocru pas- 


HOBCCHA TBepPJOroO TeJla, WUMelo- 
utero MOJIOCTH, HarlmoJIHeHHbIe 2KU]I- 
KOCTbIO 


M. Boposuy 1. B. Mu. 1Ojoen4. ‘Cra- 


WHOHAPHOe TeYeHHe BABKOIi 
KOCTH Soo anne ae 
HM. Typesuy. O_ neycroiiuupocru 
HEKOTOPbIX CTpyHHbIx 
CO CBOOOJHBIMH MOBepXHOCTAMH . 


KU] - 


oy 


TeyeHHH 


28 


28 


8. H. )Kuryses. Teopua marxuutuoro 
NOMPaHH4HOFO CHOH. . 2... 
—TeopuA  9ueKTpuyeckoro paspsaya 
B JBYKyMeHCA NpoBosameH cpeye 


IV. TEOPHS YIPYIOCTH 


u 

I. J]. Uses. O cootHomenusx, ompe- 
JCNAIOWIUX MWwacTHyecKkoe TeueHHe 
IpH yCwIOBHH nwacTHuHocTH we os 
MH ero oOo6muleHHAX . 

- A. Ajanypos. OcecummerpHunioe Hall- 
PA2KCHHOe COCTOAHHE TOHKOM KOWIb- 
We€BOH WaCTHHKH. . . .. 


V. ACTPOHOMH A 


K. Brotnep. O AuccunayHu Bosopoya 
M3 aTMocdep MWwaHeT ... 
» QO. OGauieB. BuIGpoc B 5Muccun Ha 
s. TI. Jlunuux. Mutrepcdbepexuuounple 
peneppl AIA GecuemeBbix 3Be3QHbIX 
CHeKIpPONPAQOB™ ame cre. - 


’. M. Sanyenp, O. C. Perxos u9. HW. Ang- 
pHankuH. O pacmpocTpaHennu Ten- 
JIOBOH BOJIHbI, OH3KOH Kk ciepu- 


MeCKOHT =. de Sager tel y taht ate 
) A. Jlaqpnxenckas. CTaljvonap Hoe 
TBH2KeHHe BASKOH HeC2KMMaemoli 


X%KHKOCTH B Tpy6e . 

- A. Cnapyosp u A. JX. Cyxanos. K ¢ BO- 
IIpocy 0 IpHYHHHOCTH B TeEOpHH C HH- 
epHHuTHOH MeTpHkKolL . . 


VII. PH3HKA 


’, A. Apudos, A. X. Aroxanos, C. B. Cra- 
ponyOues u X. X. XapaKumMyxame- 
jos. ©O mMeTojuKe MHccjlexqoBaHiaA 
BTOPHUHBIX MpOlWeccoB, BbISbIBAaeMbIX 
HOHaMH pH BbICOKMX TemIepaTy- 
pax MuleHeH B mpucyTcTBHM Tep- 
MOSJIEKTPOHHOH 9MHCCHH. . 

.M. Bunenpxuit u P. M. Puan. 06 
| ompefemeHuH ueTHOCTH pezepees 
‘’) ww K-Me30HOB . . 
|. K. Muxya u M. TI. ‘Tlerpamky. The- 
|| genve U?88t--mMesoHaMH.'. . 

"). Tapankosckun 1 B. LUlypysxa. O npu- 

| MeHeHHH MeToya JONOMHHTeIb- 


HbIX I@PCMCHHBIX K €TATHCTHYECKOL 
f- cbusuKe . . pm 
I T. BapraHsaAn 4 IL I. ’ PosenuiTelin. 
_ @oToOMpoBoAHMocTb HHAWTO. . 
} 3. TepwyHu u E.M. DKyxosnnxnii. 
| 3aMKHyTbI KOHBCKTHBHDIM noua 
| HMUHBIG cow. . . . 
, Jiemupxanos, T. H. Tytknn u 
B. B. Jlopoxos. Maccbl H30TOMOB 
Th282, U284, U235 u U238 ‘ 
| TMloxposcxun, ®. Yaunuy uC. CasBu- 
HbIX. HemoKaIbHoe OTpaxkeHHe B 
| BowlHOBOJax TepeMeHHOTO CeyeHHd 
| JI. Uyxun u B. MH. JIuxtman. O xpyn- 
(KOM Baars MOHOKPHCTAJIJIOB 
| WHHKa. . ce ae a eee: 
4 MK. Amupxanos, lr. B. Bargyes u 
M.A. Kawaaes. AHM30TPONHA TeIO- 


| 
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WI. MATEMATHYECKAA ®H3HKA 
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Op oea Oey B  MOHOKpHcTas1e 
Telypa . 

Bb. H. Bepkun u Vi. M. "Jimutpenko. 3a- 
BHCHMOCTb OCHOBHBIX XapakTepH- 
cTHK 9cdexta fe Xaa3a — BaH 
AnpeHa y KDpuCTai0oB WHHKa 
OT JaBJIeHHA. . . 

Tyanp J\un-xya. Tlupaxunsa rlopepx- 
HOCTHBIX 3BYKOBBIX BOJIH Ha lloJry6ec- 
KOHCUHbIX UHMMeaHCHBIX Tpy6e H 
CTC PsIGHOESS Has Eta nic car eae eee 

MW. Y. Kecaes. Ysenuyenne ycrouun- 
BOCTH J\yrH B MarHHTHOM owe Hu 
NpHHUAN MakCHMyMa ova . . 

JI. H. Tycesa u A. A. Baéapexo. Anu- 
30TPONHA  paclIMpeHHA PeHTreHoB- 
CKUX [MppakWUMOHHbIX MaKCHMyMOB 
TBCpAbIX DPacTBOPOB MeqH nocje 
HepbopMauuH . .~ : : 

TO. H. uectposckuii u JI. i Kocroma- 
pos. H3nyuyenue MoyysHpoBanHoro 
myuka 3apsXKeHHbIX wacTHI, MmpH 
mpomere yepes Kpyrsoe ee ae 
B IIJIOCKOM 9KpaHe . 

E. Tyuwerko. @orosneKTpueckast | uy 
CTBUTCIbHOCTh XNOpopuia Hu ero 
aHaJIOrOB B Pa3JIHUHbIX COCTOAHHAX 

A. B. Crenanos. O cumax cBxa3H B KpH- 
cTaiax 9aemMextosp V u VI rpynn 
TlepHOMHYeCKOH  CHCTeMbI 3SJI@MeH= 
Top Menyeneepa . . 

H. Il. Boromo6os u B. TP. Conosses. 
O6 oHOM BapHalMOHHOM IIpHn- 
ywune B mpoOmeme MHOTrHX Ten . . 

B. JI. bony-Bpyesuy u B. B. Faacko. 
O6 sHepreTHYecKOM cmeKTpe 9vieK- 
TPOHOB B HeHJeaIbHOH pelleTKe me- 
Tana 

JI. M. Bpexoscxux. O gaTyXaHHu pavte- 
€BCKHX BOJIH pH pacmpocTpaHenuu 
BJOJIb HEPOBHOH MOBepXHOCcTH : 

C. H. Bepuos, H. JI. Fpuropos, 
WM. Wi. Wsanenxo, A. WH. Jledeqnn- 
ckHH, B. C.Mypsuu uA. E. Uyfaxos. 
Bo3mMoxHbI MeXaHH3M Cco3jaHHa 
43@€MHOPO KOPIyCKYJIApHOrO M3J1y- 
YeHHA) MOA WeEHCTBHeEM KOCMHYeCKHX 
myueH . 


10. H. J[uectposcKuit 1 u Il. Il. Kocromapos. 


Vsayyenve yJibTpapeATHBUCTCKHX 
3apAOB pH wponere yepes gabe 
oTBepcTHe B 9KpaHe ... 

A. JI. 3enpmanos. K moctaHoBKe "pon 
poca o 6eCKOHeuHOCTH MpocTpax- 
CTBa B OOMel TeOpHu OTHOCHTEeIb- 
HOCTH (2) She 

C. M. PorpkuH u H, B: Crpoxan. K Bo- 
mpocy oO pedakcaluH HepaBHoOBec- 
HOH MIpOBOXMMOoCTH MIpH PSKeNOnns: 
uM yepe3 JIOByIIKH . . 

H. M. Tepnos u B. C. Tymanos. 06 nasy- 
YeHHH  MOJIAPH30BaHHOrO  CBeTSA- 
merocH 9IeKTpoHa 

B. JI. bonu-bpyesuy. O cBa3u Mey 
KOHCTaHTaMH B3aHMOJeHCTBUA 
SJIEKTPOHOB C (PoHOHaMH H C MpH- 
MeCHMH B MeTaax acon 


VIII. PEO@H3SHKA 


b. A. Angpees. CooTHomenne mexyy 
CTPYKTYPHBIM pewibedboM H aHOMa- 
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Li 


JIMAMH CHJIbI TAMKECCTH B CJIyY4Uae HE- 
CKOJIBKHX eli Pa TIJIOTHO- 
CTY ioe. 


B. H. TatapcKnit u Ji. H. \Kykosa. O 


Ml. 


Te 


P. 


n. 


: LW. Xamatos. 


XPOMATHUeCCKOM MePIlaHHH 3Be3] 
H. Bowxo, VT. UW. JIinsuuy u 
T. Tl. Toponospa. DotTosmeKTpuye- 


CKHe H3MepeHHA UHAWNKATPHC Pac- 
CeAHHA B MpPpH3eMHOMCJI0e aTmocdpep bl 


IX, TEXHHYECKAA SH3HKA 


M. Kop6yt. Bausauue Jo3HpoBKH Mo- 
BepX HOCTHO-aKTHBHOrO BeLeCTBA 
Ha- MOBepXHOCTHOe wacTupuln- 
popaHHe MeTala Mp BomO“eHHH 
B. Kypmiomos, 8B. K. Kpnukaa, 
Il..A. Jlarafixo u ¥O. A. Ocunpsn. 
O6 w3MeHeHHAX CHI MeKaTOMHOM 
CBA3H B OHOtasHOM TBeEpOM pac- 
TBOPe HHKeIb — AJIIOMHHHH. . . 
JI. Posen6epr u B. ®. Kaszanues. 
O dusuke yiabTpa3ByKoBol o6pa- 
6oTKH TBeEPAbIX MaTepHaioB .. . 
H. Caxapos, B. HW. Konecuukos-Ceu- 
napes, B. A. Hasapenko u E. H. 3a- 
Oujapos. PacnpeyeneHHe Ha MECT- 
HOCTH TpyHTa, BbIOp acbIBaeMoro 
TIpH MO3CMHBIX B3PbIBaX ... . 
A. yposp u B. A. Kpacnabunkos. 
O  normoueHHH  yJIbTpa3ByKOBBIX 
BOJIH OOJIbILOM. HHTEHCHBHOCTH B BOJe 
A. Kasanyes. K-Kpah normomeHua 
yKeme3a B Q- H o-c)a3zax CHCTeMBI 
ciwiapop Fe-—Cr .. >. 3 
C. Manatuuk u HO. @. Komuux. K BO- 
pocy © MeXaHH3Me KOHJeHCalun 
MeTaJJIOB B BaKyyMe ..... 
Bb. Boposckxui u C. A. Jmuman. Jlo- 
KaJIbHad PeHTTeHOBCKaA Tee 
ckonHA . . ‘ 
E. Tery3uu. O audpysvonnoli aKkTHB- 
HOCTH MeTaia YaJsIbBaHvueckoro 
Npovcxonmenha.A.) ies. 1.0 
WM. Uaescxuk. Bavanue pacnsapa 
OIOBa Ha YCTaJIOCTHYIO MpOUHOCTb 
o6pa3suoB cTamHw Cc eae 
paMH HallpsaxKeHHA . . ‘ 
“K. Sunosa, H..H. Merpyxuna u 
A. B. ®puyman. O 3akoHoMmepHo- 
CTAX KHHETHKH JedopMallun B 3a- 
BHCHMOCTH OT MOaTMBOCTH Ha- 
rpyKeHWH ... ee ae; 
C. Munuy. Uccnenonanne KMHeETHKH 
cneKaHuA HMKeJIA, MeQH HW MoHO- 
TeHa MaTOMeTpH4eCKUM MeTOJOM 


X. QIEKTPOTEXHHKA 


ll. Mapxomenxo. I]puuuunbl mMexa- 
HH3audH aHalw3a peseHHO-KOH- 
Peak Reet CXOM Lee aoe wales 
K sompocy ompeze- 
JIGHHA  ONTHMAJIbHBIX HarpamM 
TOKa JBMraTesId MOCTOAHHOFO ToKa 


A. 3. Upinkun. O6 yctpanenuu Bansa- 


A. 


HUA salla3qbiBaHia Ha JMHAMHKy 
HCJIMHCHHbIX HMIMYJIbCHBIX aBTOMA- 
THUCCKHX CHCTeM 

A. Tenbman u M. Tl. Meqospena. 
O xomnuekcoo6pasopanun Np*+ u 
NpO.+ c tTpwmonom B, B BoHbIX 
pacTBopax sie 
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XI, KPHCTAJJIOF PA®UA 


K. Bavtnurevn. Hosbie paBexnctsa, 
CBASbIBAIONHE STR IGE? (pax- 
TOpbhl . . STs 


M. Aupuescxuit, KM. Tl. Ha6urosny 1 


lM. HW. Kpunsakesuy. O crpyktype 
cesleHa B TOHKHX COAX ..... 
M. PymaHosa u T. H. Cxunerposa. 
Kpuctasmueckad CTpyKTypa 1aBco- 
HUTA.” | «0 @ayties to ee ee 
E. Jleckesuy. Kpuctaibt KBapla 
B. AVEMAX fOr ame ake 
WM. Mokxeesa. K pucTamHueckan 
CTpyKTypa CKJIOMOBCKHTa. ... . 


XII. XHMHA 


b. Yoay6uosa. VUccneqopannHe yc- 
JIOBHH H30JIMpOBaHHA IWeMeCHTHTa 
M3 clwaspoB 2xele30 — yraepox 


i. Ayaxnn u A. Il. Octpanuya. Tpoii- 


HbIe MOJIyMPOBORHHKOBbIe CcoeqH- 
nenua A! BY Be Se ea ae . 


HM. Jlarow u 3. B. viv mean. rae 
MHyeckoe CTpoeHHe H HeKOTOpBIe 
cBoHCcTBa a es aa oe: 
HHIrHapaswHa . . 


®. Mupouos, A. JX. Merpos u B. B. 


lucapenko. BplcokoTemnepaTypHaa 
KOHJeHCallua aJIKHIUXJIOpCusia- 
HOB C XJOposesuHaMH . . 

T. Topowun, FO. H. Xypran Hl 
T. Jl. Kosapenko. [Jomukouyenca- 
WHA 9ITHMOBOrO 9Pupa raMlepvna 
B MIpHcyTCTBHH ero KapOamatTa . 


®. Ulocrakosckui, A. B. BorjaHosa 
u |. WM. Waotuukospa. Mecego- 
BaHHe B OOaCTH MpOH3BOAHbIX JH- 
alleTHieHa. Bs3auMojelictaue u- 
aleTHleHa C (eHouamMu, THopeHo- 
JIOM H OeH3O0IOBbIM CHHpToM . 
T. Danyc u B. K. Hecenos. O saua- 
HHH BOJOpoya Ha MpoTekaHHe peak- 
HH MOHMepH3alHH H306yTHIeHa 
Hall KaTaIH3aTOPpOM THAPOKOHeHCa- 
IH OKHCH yruepoqa c onepuHamu 
Il. Agumapuy, HO. A. 3on0Top u 
E. C. Manbumn. IkcTpakuuouHoe 
M3BAeueHHe MATHBANCHTHOFO HeNTy- 
HAZ ete 

H. Hecmesnop, *G) re Mepesasona, 
JI. C. Winanosyesa u FO. A. Yersiniok. 
CunTes MpoOwsBo,HbIX deppomena 
C MOMOINbIO HoymMetusata N,N-7uMe- 
THJIAMHHOMeTHIeppoueHa . . . 
M. FOppes, A. H. Mpaseyuukos 4 
C. C. Meyxpenes. Bauanne 6oKopbix 
OTBeETBICHHH Ha CKOPOCTb OKHcyIe- 
HMA KapOolenHEIX MOMMMepoB- , 
A. Jimutpues, T. A. Coxonpckuit u 
M. JI. Knynany. []pucoequnenne cep- 
HOrO aHrHypuya K dToposedunam 
H. Kapaynosa u I. J. Tanpnepn. 
OKHCANTeIbHEIM =MeTOR BbIyeneHua 
CybPHAOB 3 moe oRanane 


HepTH . . . 

H. Hasapos, “10. A. Turton Kl 
A. WH. Kysnenopa. Crpyktypnas 
HallpaBJIGHHOCTb JMeCHOBbIX  KOH- 
heucaunh 1- 4 2-ankun6yTaquenos 


C HeCHMMCTPHUHbIMA AuevodpusamMu 


324 


324 
578 
57€ 


10 


58) 


o8 


SS 


=— 
SS 


GC. Hosnkos, 


i A. JI. Werpos, 


SE 


C. Hosuxos, A. A. ainsnanGepr, 
C. A. Llesenes, H.C. Kopcakosa x 
K. K. BaGuescxui. O6 untepecuom 
culy4ae M3OMepH3alHH B pAAy Ha- 
CHILE HHBIX Seon eae HATpocoe- 
WuneHwi . . 

B. Mepexkanuu K K. ag 0 Mapdenosa. 
Cuutes MpOH3BOAHEIX MWMKIMYeCKUX 
BONERCTOROD SPAMS tween. 
WM. Tuusakosa, B. A. Jlonronsock, 
A. WH. Mapei u M. 3. Anptuysep. 
Tlomyuenue 
4-Tpanc-nomHOyTaqueHa uU -NOH- 
usolpeHa HM H3y4YeHHe HX CBOLCTB 
X. @Mpeiiyaun, A. A. Bananqun u 
YW. ®. )Kykosa. CenekTusuoe ru- 
PHpoBaHHe alleTHJeCHOBOLi cCBA3H 
OyTHH-2-7MoNla-1,4 B STHMeHOBy!0 
Ha HHUKeeBOM KaTaH3aTOpe 


| H. H. LUlesepyuna, J. B. AGpamosa 1 u 
} K. A. Koueurxkos. 


Kpuctainue- 


CcKHe CMeLilaHHbIe IWMHKOprandu- 


yeckHe CoeJHHeHHA 


|B. A. Kyxtan x K. M. Opexosa. [lpu- 
y coeqvHeHHe TIOJIHbIX acpupos 
cbocopucToH KUCIOTbI kK n-6eH30- 


XHHOHY .. 


B.A. Macsienunkosa, '®. C. Xpucrysac 1 


H. K. A6y6akupos. CtTpoenne apu- 
3HMO3H,a — CTepOHAHOTO HT JIIOKo- 
34a H3 pacTeHuh pofa Erisium 


| A. Tl. Meujepskxos u E. HW. Jpsiorosa. 


Cuutes 2,4,4-TpumeTu-3-TpeTHuHO- 
OyTHaMeHTeHa-2 (8- PopMb TpHH30- 
6OyTueHa Byrtseposa) . 


ae C. Hukonaesp u A. A. OnanoscKni. 


JIudropokcuMomnOyeHoRad KUCsIOTa 
(CHHTe3 H CBOHCTBA) . 


ith 446 TonosuKona vn 


B. A. Taptakoscknit. Crates 
PpTyTbopraHH4yeckHx HHTpocoesu- 
HeHHH .. . 


B. A. Woxnomapenko, 
r. B. OqaGOawmsan u C. HW. Kpoxma- 
jes. @rTopkpeMHuHoprannyueckne 
coequHeHua. M3yyenwe peakiHn 
NIpHcoeqHHeHHA SC Se Ep eN 
HHH rugpHyos xk I, 2 gaa St 
(TopsTHsasHJOBOMY poe ‘ 

H. H. Monosa u E. E. Bepmeap. 06 H3Me- 
HeHHH XHMHYeCKOrOCOCcTaBa H aKTHB- 
HOCTH MeJ{HBIX KaTaJIH3aTOpOB 
B Mpowecce OKHCJIeHHA Mponusena 
B aKPOJICHH . . 

Buxt. HW. Cnnupin u A. ®. Kysuna. Uc- 

CIeOBaHHe BeCOMBIX  KOJIHYUeCTB 

TeXHeLHA . 

X. opeiizann 1 B. 3. “Wap. O cpa3n 

MexKAY KUCIOH MpHpofol Tpexsa- 

MeuleHHOrO (pocdbaTa KaJIbUMA UH ero 

KaTasIMTHueCcKolt AKTHBHOCTbIO B 

peakuuax ruypounsa 

B. Enarnuna u B. A. Kasanckuii. 

Cuntes. cnupo(5,6)qomeKaHa . .. 

M. Eqpemosa, E. A. Mnnoautosa, 

¥O. TI. Cumanos u Buxrt. WH. Cnn- 

ubiH. MicceqopaHHe cocTaBa ypa- 

HaTOB LCJIOUHBIX 9JIEMeHTOB, I10- 

JIyuaeMblxX CyXHM IlyTeM 

MW. Ka6aunux, T. A. Macrpioxosa, 

A. 9. Iunos u T. A. Mesentpesa. 

IIlpumenenve ypaBHenus, Tammetta 
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B TCOPHU TayTOMepHOrO paBHOBecHA. 
THOHTHOJIbHaa TayTOMepusx THOpoc- 
(OpHEIX coeqHHeHHE 
M. JI. Kuynany, Bb. J. Jatknn H 
JI. C. Fepman. Peaxyun rexkcadrop- 
6yTaquena-1,3 co cnupTaMH uM aMH- 
HaMH . . f 
E. A. Maxcumiox u I. C. Tuns6ypr. To- 
Jsporpapusa d-alaHvHaTa Mey 
C. Meneuxko. O sbicuiem rugpate 
OKHCH xKeNe3a 
H. Hecmesuos, 


Il. 
A. u. ©. ‘Jlyuenxo u 
Cab: Monomapes. Tlonmyuenne 
KeTOHOB, COJepKaulHX aTOM ovIOBa 
B Q-MOJIOKeCHHH K KapOOHHJIbHOL 
rpymme . . sa 
M. PyOunuteiin, Be A. ‘Abanacees, 
B. M. Akumos, H. A. Mpn6pitkopa 
u K. HW. Cnoseukas. Bauanne co- 
cTaBa H yCJIOBHH TepMuuecKOH O6- 
paOoTKH Ha CTpyKTypy HM KaTaJuTH- 
yecKyl0 aKTHBHOCTb Al,O3— ZrOz- 
Kahancatopopa. eaten: ent ennas 
B. A. Cmut, A. B. CemenoscKni, 
B. M. Menpeyesa u B. ®. Kyuepos. 
O xapakTepe WHKIM3alNu mCeBJo- 
woHoHa. Hosbli mero, NomyueHus 
a-HOHOHA sey ea arenes 
C. ®ypman, A. JX. Llecraxosa, 
M. JI. Apect-AxyGosuy u H. A. Jito- 
OnubiHa. OxKuHcmeHne H-OyTaHa 
B  pacTROpe yKCyCHOM KHCJOTEI 
BOSHYXOM OX laBJIeHHeM 

B. Enaruya, T. B. Cra6nukosa x 
Bb. A. Kasanckun. Cuntes 6,9-3HJ0- 
mMeTHIeHCcnupo (4,5) WekaHa .. . 

T. Kosompiyes. O cba3s0Bom cocTaBe 
ClIaBOB CHCTeMbI KOOaIbT — Oop 

H. Hecmesnos, H. ®. Jlyyenko, 
3. C. Kpaiunu A. I. Boxoson. Bunu- 
JIOBBIe Suie Pecterngiee KHC- 
JIOTEI Ste ie : 
B. Tonunes, B. B. Kpentyeas, 
H. A. Iloxatuso u E. JI. Epacosa. 
O nomumMepH3anun a-OyTeHa C KOM- 
MJI@KCHBIM MeTaJIJIOOpraHHyeckHM 
KaTamusatopom  Al( C,H;)3+ TiCl, 


XIII], PH3HVECKAAH XHMHA 


MW. B. Anexcangzpos u H. JI. Coxonos. 
Bofopowaa CBA38b H MpOTOHHBIM 
MarHHTHbIit pe3soHaHC . 

H. A. Kaetimenos u A. B. HaaGangau. 


O mytTax o6pa30BaHHA ruypone- 
pekucH mMeTHa 4 dopMambseruya 
B peaKIHH Husico reMMeD aH pBObe 


OKHCJIeHHA MeTaHa 

B. I. Jlepuy u P. P. Jloronanse. Teopus 
6e3bI3J1y YaTeJIb HbIX 3JIEKTPOHHBIX 
mepexoJoB Mexy HMOHaMH B pac- 
TBOpax. . 

TO. H. Mowun, A. rT. ‘Kopnunii, H. A. by- 
6en u B. B. Boesoycxun. Mecue- 
opanHe MeTOJOM 9JIeEKTPOHHOTO 
WlapaMarHHTHOrO §=©pesoHaHca = CBO- 
OoAHBIX paluKalos, OOpasylouluxca 
TIPU O6AyYeHHH WaBeMeBOH KHCJOTHI 

b. ®. Opmont. O 3aBHciMocTH Mex,y 
aHepreTHyeCKMMH, — 91eKTPocpusuye- 
CKHMH WH Me€XaHHYeCKHMH CBOHCT- 
BaMH MOJyMpOBOAHHKOB .. . 
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A. A. Tarep, M. B. Unannorkuna- 1 
A. MW. Cysoposa. Bananne oTKUra Ha 
IJIOTHOCTh yMakOBKH MOJIMCTHpoa 

K. B. Tonunesa u Bb. B. Pomanosckun. 
Onpeyemenue aCopOlMoHHbIx Ko9aqp- 
dulventos supa, BOAbI HM STHIeHAa 
KHHeTHYCCKHM MeTOOM 

B. WH. Leerxosa, A. Tl. @upcos. ul 
H. M. Unupxos. Onpexerenne ucTHH- 
HbIX KOHCTaHT CkKopocTeH Ipu 
pacmage asmncaTHuecKHX CIMpTOB 

tO. A. Unsmampxes. O BOo3HHKHOBeHHH 
KoueOaHHi pH MpoxoxwkeHHu ToKa 
B SICKTPOMHTHYCCKUX CHCTeMAaX C I1a- 
Waiowjelt MOUApW8alHOHHOH Xapak- 
NOMA OI > p96 sn 6 Bo 9 08d 6 

A. WM. Warenwrtein, FO. Tl. Borpcexun 
u E. A. Pa6unosuy. O cosesom 9¢- 
dbexTe mpH elTepooOMeHe B XKUI- 
KOM aMMHaKe . . 

A. A. Annu vu J. YT. BouxopuTunos. 
Vismepenve CKOpocTH ropeHua Mo- 
poxa B  yCJIOBHAX eTOHALMOHHOK 
BOJIHbI be sch igeme= Biaeoe Nee ROE 

A. M. Bpogzcxuh, P. A. Kasnnenko u 
K. Il. JIasposckuit. OO u30TolHoM 3cp- 
cbexTe MpH KpeKHHre 9TaHa 

Esrenui Byyescxun. Mcnob3sonanve 
Kan@JIbHOrO pTYTHOTO 9JIeKTPOa 
Wa ompexenenua KoddPulHeHToB 
Ruddbysun . . 

B. H. Byurmanos u r. C. Bosasnxen- 
ckui. K Bompocy 0 BIHAHHM KpH- 
cTamorpaduueckoro HalpaBJieHua 
Ha peakWMH U30TOMHOrTO oOmeHa 
Ha  MeTaJJIHYeCKOH MOBepXHOCTH 

tO. A. Byosun, B. TI. Jiesuy u B. A. Mam- 
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187 


194 
424 
424 


671 


1133 


1137 


1313 


1317 


1321 


193 


428 


1324 


195 


922 


3. M. 3atiuesa u H. B. Opsosa. K sonpocy 
O 3Ha¥eHHH dhochopa AA o6paso- 
BaHHA OKCHTeTPpalHKIMHa ... . 

r. ®. Fayse, I. B. KouetTkopa u 

lr. Bb. Baayumuposa. O gzelictsnu 

MPOTHBOPaKOBbIX BeULeCTB Ha OHOXH- 

MHY€CKUX MYTAHTOB MUKpoopraHi3- 

MOB C MOBPexXKJCHHbIM OKHCJI@HHEM 

A. Ammeneyxui, JI. HW. Connyesa u 

H. ®. Kypanospa. Sxcnepumentaub- 

HOe IOJIyYeHHe AaKTHBHBIX BapHaH- 

Top Aspergillus niger, o6pasy- 
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A. Kyapauios, r. Be. Anapeenko Mi 
lr. B. Kykymwxkuna. OexTpodope- 
THYeCKHe  CBOHCTBa HEKOTOPBIX 
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KCHJIMpOBaHHe aMHHOKHCJIOT  MHK- 
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H. Epspennospa u A. ©. Kysneuosa. 
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A. H. Benosepcxui. CnextTpodotomer- 
puueckoe u3yyeHue BAMAHMA pH u 
HOHHOH CHJIbI Ha CTaOHJIbHOCTb  BBI- 
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AaHTHTeHHOM CTPyKTypbI WHuToMa3- 
MaTHYeCKMX TpaHy TNeyeHH H Te- 
MaTOMbI = MBIIUelH : aay 
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XXXIV. 3OOJOrFHA 


), WM. Huxkanopos. O monyaalnonHoli 
TWIOMOBHTOCTH eBpomelckol  pa- 
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HW. bByxonospa. PenapatTusupie mpo- 
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